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DISCLAIMER 

All increased intelligence becomes the prop¬ 
erty of WIRED magazine (hereafter referred 
to as “The Magazine”) and will not be ac¬ 
knowledged or returned. Neural damage is 
the responsibility of the reader. Attempts to 
enhance mental capacity as measured by 
standardized metrics neither legally nor ethi¬ 
cally compel The Magazine to make commen¬ 
surate enhancements in quality or content. 
Readers with demonstrated cranial enlarge¬ 
ment or cortical thickening may be required 
to sign a liability/publicity/copyright release 
and to appear on the cover of The Magazine, 
provided they are also the star of an upcom¬ 
ing motion picture. Anne Hathaway especially. 
The Magazine reserves the right to cancel, 
terminate, or modify people who use brain- 
embiggening technology because look, dude, 
this is Conde Nast. Do you think we’re just 
playing around here? 














The Zune Pass. For $14.99 a month, you get access to millions of songs, thousands of artists and one never-ending 
show. Not to mention all the insider info you could want Bios. Influences. Even what's next in the grand ol' world of 
music. All for the price of just one CD a month. So does Zune + Zune Pass make sense? You do the math. 


zune.net 
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2005-2006 PLATEAU OF TIBET — Renowned explorer and 
conservationist Wong How Man relies on Land Rovers to 
redefine the real source of the Yangtze through some 
of Asia's harshest terrain. He also studies and preserves 
the rare Tibetan antelope at the calving ground which 
he was first to discover. 










































ROVER 


DESIGNED FOR THE 
EXTRAORDINARY 


A 60-YEAR TEST DRIVE. For six decades, Land Rover has 
been getting comfortable in places that aren't. That's 
because we torture-test them in a place called the real world. 
Designed to be the most capable vehicles on the planet, 
Land Rovers are trusted across all seven continents by 
explorers, relief agencies and peacekeepers. 


: "ns 

*02008 Land Rover North America, Inc. 


We design these vehicles 


with one thing in mind 


purpose. So we don't waste 


effort on unnecessary 


adornments such as faux 


air intakes. Instead, we 


over-engineer where it 


matters so you can ford 


rivers and set 650 pounds 


of whatever on the tailgate 




So before you head to a 


place where you need a 


booster shot, make sure 


you have the vehicle that 


doesn't. You can take a 


Land Rover through its 


paces today, at your local 


Land Rover Centre 


extraordmarydrive.com 
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Advanced LG 
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Gold Titanium Alloy 


Repulsor Rays 


Exclusive Iron Man Content 


Get Inside The Phone. Get Inside The Suit 


insidethesuit.com pass code: LG881 
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TM © 2008 Marvel © MVLFFLLC. ©2008 LG Electronics, Inc. The LG logo is a trademark of LG Electronics, Inc. Screen images simulated. Exclusive Iron Man content available at insidethesuit.com. 

Iron Man content is not preloaded on phones and must be obtained by visiting insidethesuit.com. 
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108 Get Smarter! 

Twelve ways to boost your brainpower—and six 
intelligence myths, debunked. (Brain Age ? Bah!) 

plus: Steve Carell's advice on how to be a genius. 

ns The Memory Master 

Researcher Piotr Wozniak has created a fool¬ 
proof plan to help you remember everything 
you'll ever learn. Just surrender to the algorithm. 

BY GARY WOLF 

126 Facts and Fictions 

Errol Morris pursues the truth—and nothing 
but the truth—in his documentary films. His 
latest, which explores the Abu Ghraib photos, 
raises questions about the very nature of reality. 

BY DAVID SAMUELS 

142 The Shield 

New York is building one of the most ambitious 
high tech surveillance systems ever. Now city 
officials just have to hope it will work. 

BY NOAH SHACHTMAN 


photograph by Donald Milne 
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Peak Water Aquifers are 
drying up. Reservoirs are 
shrinking. Rivers are parched. 
The decline of freshwater 
is no longer restricted to poor 
countries. A wired special 
report from three regions 
facing the next great global 
crisis—and how technology 
could help avert disaster. 

BY MATTHEW POWER 





































Planet Amazon 88 

While you were setting your 
1-Click preferences, Jeff Bezos 
quietly created the world's most 
versatile technology platform. 

BY SPENCER REISS 


Grand Theft 96 
Robot 

iRobot thought it was a shoe-in for 
a lucrative military contract. Just 
one problem: a competitor with a 
cheaper—and eerily familiar—design. 

BY NOAH SHACHTMAN 
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Contributors 13 

This month's writers and artists. 




□ □ □ MAY 2008 


Posts 55 

electronic music Composing a 
symphony, 0.001 second at a time. 
food science Discovering the 
secret of New York City's iconic 
pizza. WASTE MANAGEMENT 
Deleting a cache of toxic PC gear. 


Play 63 

playlist Bertie the Pipebomb 
gets real, music Flight of the 
Conchords on jet packs and groupies. 
print Self-published technothriller 
becomes a blogger's delight, test 
Latest semipro DSLRs reviewed. 


Found 160 

Artifacts from the future. 


cover Photographed for wired by 
Brent Humphreys. Hair: John Isaacs; 
groomer: Rich Sharp; wardrobe: Blair 
Levin/Timothy Priano; prop: Sweet 


Rants 

Reader rants and raves. 




Start 

edicine Why scientists should 
study what's "normal." alpha 
geeks Redefine a word for just 
$1 a letter, tool Dive helmet for 
putrid waters, travel Take 
a crowdsourced GPS safari. 























This ball isn't just for turning 

The Dyson Ball™ vacuum is engineered to turn on a dime. But housing technology 
inside a ball also made it possible for Dyson engineers to miniaturize the machine 
without compromising the cleaning performance. So now you can have a small 
Dyson vacuum that has the cleaning performance of a big one. And the Dyson Ball™ 
vacuum comes with a 5 year warranty. 


Dyson proves no loss of sudion using 
the IEC 60312 Cl 2.9 test standard. 


dyson 


The vacuum that doesn't lose suction. 
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► ALTERNATIVE 
ENERGY FUND 

Surging global energy demand. 
Limited production capacity. The 
environment. We believe all signs 
point to an alternative energy revo¬ 
lution. The Alternative Energy Fund 
gives you an opportunity to do 
more than watch this revolution 
from the sidelines. As with all our 
funds, our goal is to empower you 
to engage with and benefit from 
a world that’s changing like never 
before. Learn more about this fund, 
as well as others that deal with the 
transformative issues of the 21st 
century, at www.gafunds.com/farm. 

GUINNESS 

ATKINSON 

F U N D S 


Call 800-915-6565 for a prospectus; it 
includes investment objectives, risks, 
charges, expenses and other information 
about the Fund that you should read 
and consider carefully before investing. 

Mutual fund investing involves risk. 
Principal loss is possible. The Fund 
invests in foreign securities which will 
involve greater volatility and political, 
economic and currency risks and differ¬ 
ence in accounting methods. The Fund 
is non-diversified meaning it may con¬ 
centrate its assets in fewer individual 
holdings than diversified funds. There¬ 
fore, the Fund is more exposed to indi¬ 
vidual stock volatility than diversified 
funds. The Alternative Energy Fund also 
invests in smaller companies, which 
will involve additional risks such as 
limited liquidity and greater volatility. 

Distributed by Quasar Distributors, LLC. 
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HP ProCurve Switch 2610-24-PWR 

• Ideal for integrating voice, data and security 
devices 

• New, stackable, multilayer managed 24-port 
switch with auto-sensing 10/1OOBASE/TX 
ports, 2 10/100/1000BASE-T ports and 2 
mini-GBIC ports 

• IEEE 802.3af PoE, data-driven IGMP and sFlow 

• The industry's leading Lifetime Warranty (ssl) 


Avaya 4621SW IP Phone _ 

• Large screen (168 x 132) graphic display 
with back lighting 

• Paperless button labels, call log, speed dial, 
24 programmable feature keys and Web 
browser 

• Comprehensive functions and capabilities 
provide great range of features to end users 

• Supports EU24 and EU24BL 24 button 
feature expansion units 


Nortel IP Phone 1120E _ 

• Multi-line, intermediate-level desktop phone 

• High resolution, fully backlit, graphical, 
monochrome, eight-level grayscale, pixel-based 
(240x80) display 

• Supports converged (voice and data) 
applications 

• Secured communications with both 
standards-based signaling and media-path 
encryption 


Your networks work together. So your business works better. 
That's the beauty of convergence. 


ProCurve Networking 


$1223" 

CDW13872% 


AVAVA Cal1 CDW for P ricin 9 

CDW 844592 


Call CDW for pricing 

CDW 1266789 


We're there with the convergence solutions you need. 

Use your data network for voice. For video. For information streaming. That's just the beginning of what 
convergence can do for your company. CDW has everything to guide you through the process. We give you 
a personal account manager who knows your business and your needs. And technology specialists who can 
create your ideal convergence solution. Then, we custom configure all your technology to your specifications. 
So call CDW today, we'll help it all come together. 


CDW.com 


800.399.4CDW 


Offer subject to CDWs standard terms and conditions of sale, available at CDW.com. ©2008 CDW Corporation 
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Our vision of the Co-Axial revolution is finally complete. The near 
frictionless movement of our new calibre 8500 chronometer 
viewed through the lateral sapphire windows of the De Ville Hour 
Vision, is truly perfection in motion. GREAT MOMENTS IN TIME. 
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to friendships 

The deep, rich flavor of Grand Marnier® 
makes a smoother Margarita. 

www.grandmarnier.com 
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HAPAK: DUSTIN SlTAWNtUU 
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Photographer Brent Humphreys has a dark secret: “I am horrible at 
drawing.” Nevertheless, en route to shoot actor Steve Carell for our “Get 
Smarter!” cover, Humphreys sketched some ideas on an airplane napkin. “I 
told Steve that if he could nail these expressions, we’d be done in no time.” 
Carell took one look at the doodles and said to Humphreys: “That’s not my 
nose.” Head to wired.com/extras to see the sketches and judge for yourself. 



Matthew 

Power 

Sure, sea levels are 
rising, but we're rapidly 
running out of water 
we can actually drink. 
It's a frightening tip¬ 
ping point known as 
peak water—our 
demand for H 2 0 is 
beginning to outstrip 
our supply. Power, an 
experienced adventure 
writer, traveled the 
world to report on how 
three regions are cop¬ 
ing with their dwin¬ 
dling water reserves 
(page 132). "This is 
a problem that even 
the most fortunate 
countries now have 
to face," he says. 


Rachel 

Swaby 

The housing market 
may be dead in the 
water, but high tech 
designers are still mak¬ 
ing waves. On page 
72, Swaby, a wired 
assistant research 
editor, explores the 
latest floating homes. 
These aquatic abodes 
take the houseboat 
to luxurious and eco- 
friendly levels, thanks 
to solar panels and 
energy-efficient heat 
pumps. "It's high-end 
living, but it's good for 
the environment, too," 
says Swaby, who also 
decodes the suffix 
"-ome" on page 46. 


Gary 

Wolf 

While seeking ways 
to memorize Spanish 
vocabulary, Wolf dis¬ 
covered Piotr Wozniak, 
an expert on the so- 
called spacing effect. 
The notion is that the 
best way to retain new 
material is to practice 
it at very specific inter¬ 
vals (page 118). Wolf, 
an author, long-time 
wired contributor, and 
now passable Span¬ 
ish speaker, visited 
Wozniak in Poland and 
came away a believer 
in his research: "Pro¬ 
grams like his will ulti¬ 
mately be ubiquitous 
in education." 


Peter 

Hapak 

Oscar-winning direc¬ 
tor Errol Morris tries 
to document the truth 
within the fog of real¬ 
ity. His latest film, 
Standard Operating 
Procedure, contin¬ 
ues that mission by 
examining the infa¬ 
mous torture photos 
taken at Abu Ghraib 
prison (page 126). So 
it's no surprise that 
during the shoot with 
Morris, "the topic of 
photography defined 
our entire session," 
Hapak says. "We talked 
about everything, from 
classic photographers 
to new digital media." 



Win the trip of a lifetime 
by creating the next ad 



for Grand Marnier. 


-Airfare and luxury 
accommodations for 
four in Paris. 



- The top 100 ads will be 
featured on billboards 
across the country. 


- Plus cameras, a 
weekend getaway and 
other great prizes. 


dranD3flarnitr 
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•The Grand Moments' contest b 
ends 6/19/08. Must be US resident 
Void in TN. UT. CA and where pro 
See Official Rules at www.mygrandmarnier.com 




illustration by Autumn Whitehurst 


for entry details and prize descriptions. 
















It's hard to appreciate art 
when it's not framed. 















































































Jack and I were renovating our home. We used our 
Citi CashReturns SM card to buy furniture, some lamps 
and have the whole house repainted. It was a big 
makeover. So when our son volunteered to help with 
the garage, we gladly agreed and slipped away for 
a guiet weekend. 

We returned to find that the garage had turned 
into his art project. Thankfully, the cash we got back 
on our purchases came in handy. We had the garage 
repainted and bought plenty of canvases for our son. 


What's your story? 


We'll help you write it. 



cashreturns.citicards.com 




































Cash back. 


Lots and lots and 


lots of cash back. 



The Citi CashReturns SM card. 


• No Limits. Unlike other cash back 
cards, there's no limit to how much cash 
back you can earn. That includes every 
transaction: purchases, balance transfers 
and cash advances. 

• Easy. Automatically get a check in 
the mail every time you earn $50. 

• No Tiers. No Caps. Starting with the first 
dollar you spend, earn a full 1% cash back 
on every purchase. 

• Extra Incentive. Apply now and get a 20% 
bonus on the cash back you earn on all of 
your purchases for the first twelve months. 


Get a start on your story today. 
Call 1-888-CITICARD, or visit 
cashreturns.citicards.com 




let's get it done’" 

























The Truth About Autism; Everything You Know Is Wrong 



re: Rescues & Crusades 

you don’t have to be a precocious Stanford PhD or a disheveled subterranean 
gamer to be a wired hero. Like the Force, heroes are everywhere—and you love ’em 
as much as we do. You flipped over our piece on the Cougar Ace, the foundering 
cargo ship rescued by a valiant crew of high-seas cowboys. You even demanded 
it be made into a movie. “It’s Armageddon, The Perfect Storm, and The Guardian 
all rolled into one,” one of you wrote. (Fear not—writer Joshua Davis scored a film 
deal!) But not all your heroes are swashbuckling manly men: Our story on Amanda 
Baggs’ crusade against the assumption that autistic people are stupid had our 
inbox flooded with mail, much of it from parents with superbright autie kids who 
just can’t handle IQ tests. Baggs is your hero, too, no maritime derring-do required. 


editorial correspondence rants@wired.com 


Steal This Magazine 

I went to buy a copy of the 
March wired and didn’t read 
the cover when I took it from 
the shelf. But when the cashier 
saw it, he was convinced the 
magazine was free. And so I 
left with my "free” copy. Oops! 

Sara Rodrigues 

TORONTO, ONTARIO 

Pharma Subsidies 

Thank you for "Free! Why 
$0.00 Is the Future of Business” 
(issue 16.03). Why not apply 
this model to health care and 
let the pharmaceutical industry 
underwrite primary-doctor 
visits? Redirect some of the 
megadollars currently going 
to promote drugs into allow¬ 
ing everyone access to basic 
medical care at no direct cost. 
The much debated universal 
health coverage becomes 
a reality without massive 
government subsidies or 
involvement. The nation gets 
a healthier citizen base, while 
pharmaceutical companies 
sell more prescription drugs. 

Terry Cook 

BROOKFIELD, WISCONSIN 


A tree copy of 
wired, what a 
concept! Too 
bad I already 
bought it. 
Thanks for 
nothing. 

Antonio Martinez 

DALLAS, TEXAS 
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You'll Pay, Pal 

Is something really free only 
because you don’t pay in dol¬ 
lars ("Free! Why $0.00 Is the 
Future of Business”)? What 
about being bombarded with 
advertising? What about hav¬ 
ing your personal data given 
away to dubious parties? 

What about costly "upgrade 
options” hidden behind every 
second button of allegedly free 
offerings? It looks like the only 
news is that people today can 
choose the currency they want 
to pay in. If you don’t want 
to pay in cash, you can always 
sell yourself to data miners. 

Excerpted from comment 
posted on Wired.com 

by Lord_Jim 


F-R-E-E Advice 

Somebody needs to send "Free! 
Why $0.00 Is the Future of 
Business” to Hasbro and Mat¬ 
tel and let them see what idi¬ 
ots they are for wanting to get 
rid of the Facebook Scrabble 
app Scrabulous. If anything, 
they should buy Scrabulous 
and be thankful for the new 
opportunities it offers. 

Excerpted from comment 
posted on Wired.com 

frypla353 

Show Some Respect 

At the bottom of your March 
"Jargon Watch” (Start, issue 
16.03), you ran a picture of the 
Marine Corps War Memorial, 
dedicated to all Marines who 
have given their lives in the 
defense of the United States 
since 1775. You replaced the 
American flag with a carpet. 
I’m a Marine Corps combat 
veteran and never complain 
about anything, but I find this 
to be very disrespectful. 

Stalin Puertas 

HOWARD BEACH, NEW YORK 



The Tinkerer's Tale 

When you grow up in a city, 
getting the opportunity to 
accomplish DIY projects can 
be difficult (Clive Thompson, 
Start, issue 16.03). That’s why 
groups like Dean Kamen’s non¬ 
profit First and events like 
its robotics competition are 
so important to us city kids. 

I have been part of team 694 
from Manhattan for three- 
plus years, and I know how to 
use a jigsaw and a drill press. 
Some of my contemporaries 
have trouble working their 
cell phones. Am I part of the 
"counterrevolution”? Maybe, 
maybe not. But it sure is nice 
getting your hands dirty. 

Yi Li 

NEW YORK, NEW YORK 
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Great article 
about Titan 
Salvage's 
rescue of the 
Cougar Ace. 
They make 
the Discovery 
Channel crab 
fishermen 
seem wimpy 

John Mark Weber 

HUNTSVILLE, ALABAMA 



Cowboy Junkie 

Wanted to let you know how 
much I enjoyed your feature 
about the Cougar Ace and the 
sea cowboys who rescued her 
(“S.O.S.,” issue 16.03). I used 
to think I had an interesting 
job. Now I know that these 
guys have the interesting jobs 
and Fm just a schmuck. 

Justin Beere 

LOS ANGELES, CALIFORNIA 

Street Smart 

I have a 13-year-old son with 
autism (“Yeah, Fm Autistic. 

You Got a Problem With That?” 
issue 16.03). Thank you for your 
story. For years, we've battled 
with professionals over intel¬ 
ligence testing. My son is very 
bright but doesn't perform well 
on many IQ tests. On the other 
hand, our family doesn't need 
a GPS device, because he's a 
human global positioning sys¬ 
tem who knows every road by 
number as well as name. 

Stuart Carter 

MELVILLE, NEW YORK 


It's a Feature, Not a Bug 

Autism is the next step in the evolution of the human mind (“Yeah, 
Fm Autistic. You Got a Problem with That?”). Think of what it 
gives people: Often, they have great talent in a narrow field. They 
think faster and seem to have extra senses. In the future, I expect 
job advertisements will ask for people with specific autistic- 
like skills (someone who can think in 3-D or who can count many 
things quickly). Historians will write about how at first people 
thought this gift was something to be cured and fixed. 

Sharon Murphy 

FORT MEADE, MARYLAND 

The Wookiee Gambit 

Re: “Best Sidekicks” (Start, issue 16.03): Under Chewbacca's 
weaknesses, you forgot abysmal chess skills. 

Excerpted from comment posted on Wired.com 

by nerdzilla 
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undo Michelle Dawson revealed her autism diagnosis to her employer in 1999, not 
1998 ("Yeah, I'm Autistic. You Got a Problem with That?" issue 16.03). The spam archi¬ 
tecture artist in "Painted by Numbers" (issue 16.03) is Alex Dragulescu, not Dragelescu. 
rants Letters should include writer's name, address, and daytime phone number 
and be sent to rants(dwired.com. Submissions may be edited and may be published 
or used in any medium. They become the property of wired and will not be returned. 


Eureka! 

I was delighted to be Easter 
egg hunting so early in March 
(issue 16.03). The page num¬ 
bers for the “Free!” article 
were appropriately high¬ 
lighted in a yellow sunburst; 
the story on Nixon's secret 
plan hid its numbers; and the 
numbers for the Cougar Ace 
tale were sadly tilted on their 
sides, sinking. But my favor¬ 
ites were the numbers for the 
autism piece, located where 
you wouldn't expect, trapped 
inside the images of autistic 
people whose thoughts are 
so often trapped inside a non- 
communicative body. Clever 
eggs—so much fun to find! 

Mickey Reynolds 

SANFORD, FLORIDA 


Return to Sender 

See page 155 for contest rules. 
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LUXURY REBORN 

www.belvedere-vodka.com 


Belvedere 

VODKA 


IMPORTED 

atfORTID BY MILLENNIUM* IMPOST UC 
MINNEAPOLIS. MINNESOTA USA. 
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Hard to believe, but this is what 
a proven energy source looks like. 


More and more, the global economy needs 
energy alternatives. That's why GE's Jenbacher 
biogas engines have been designed to use an 
unexpected fuel source - organic agricultural 
materials - to generate energy with lower CO2 
emissions than fossil fuels. It's all part of our 
blueprint for a better world. 
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Finding Normal 

Dismissed by the establishment as mere butterfly collecting, identifying what “healthy” 
means may be more important than treating disease, by Thomas Goetz 



IF YOU HAD DIED 50 YEARS 

ago, your body would 
have stood a pretty 
good chance of serving 
science. In the 1960s, 
autopsy rates at US 
hospitals exceeded 
50 percent. Pathologists 
weren't necessarily 
looking for what killed 
people—they were 
taking advantage of 
the fact that a body was 
available and ready 
for inspection. There 
was still much to learn 
about normal human 
biology, the thinking 
went, so every corpse 
was an educational 
opportunity. 

These days, autopsy 
rates have fallen below 
10 percent, a decline 
that's symptomatic 
of a larger deficiency. 
Medicine has become 
all about finding a 
problem—a tumor, 
a heart attack, a failing 
kidney—and deploy¬ 
ing advanced treatment 
technologies. In the 
process, we seem to 
have given up on mea¬ 
suring and tracking 
what constitutes nor¬ 
mal. That's an alarm¬ 
ing—and potentially 
dangerous—trend. 

What's normal mat¬ 
ters because we're 
entering a new era 
of health care, one in 
which we look not for 
causes of illness but» 
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for risks. It's called predictive medicine, and 
its primary tool is the screening test. A good 
screening test should provide a range of 
results, distinguishing between a condition 
within normal parameters—which doesn't 
require intervention—and an anomaly, 
which demands it. That's how most blood 
tests work, for instance. But for all sorts 
of conditions, there's often no definition 
of normal. In heart disease, for example, CT 
screening tests can spot abnormalities in 
arterial plaque—but no research exists on 
whether that information is actually pre¬ 
dictive of heart disease or stroke. “We need 
to know normal variation," says Pat Brown, 
a professor of biochemistry at Stanford 
University School of Medicine. “It's really 
underappreciated as a part of science." In 
too many areas, Brown argues, we're too 


quick to jump at any blip without under¬ 
standing whether it's a true red alert or just 
normal background noise. 

Consider prostate cancer. Right now, 
about two-thirds of men diagnosed with 
the disease get treated with surgery or radia¬ 
tion (both of which carry a significant risk of 
impotence or incontinence). But in February, 
researchers at the Cancer Institute of New 
Jersey found that 80 percent of men over 
age 66 with detectable prostate cancer who 


do nothing (so-called watchful waiting) will 
likely die of something else. In other words, 
most of those who get treatment—and could 
be impotent as a result—should have gone 
without it. We're way overtreating the dis¬ 
ease," says Peter Nelson, an oncologist at the 
Fred Hutchinson Cancer Research Center in 
Seattle. “Really, you only want to know about 
the ones that are potentially fatal." 

Ironically, this problem is brought on by 
technology. Imaging and scanning tools are 
now so good at peering inside our bodies, 
they've surpassed our capacity to interpret 
the results. Many findings are what doctors 
call “incidentalomas," smudges that look like 
cancer but turn out—often after surgery— 
to be benign. Though new detection tech¬ 
nologies like proteomics have made great 
progress in associating particular biomark¬ 


ers with certain cancers or diseases, we still 
don't know how often those same markers 
turn up in nondisease situations. 

It seems like it would be easy just to 
step back and survey the broad picture. 
But research costs money, and studying 
what's normal is generally considered triv¬ 
ial, dismissed as mere butterfly collecting. 
At the National Institutes for Health, for 
instance, all grants are given a “priority 
score," an indication of a project's novelty, 


originality, and “scientific merit." Normal 
need not apply. 

But in these data-rich days, studying 
what's normal could be a project of startling 
originality and merit. With petabytes of stor¬ 
age and ample processing power at hand, 
there's an opportunity to create a sort of 
Normal Human Project—a macro under¬ 
standing of human biology on a micro 
scale. Or, as Stanford's Brown describes it, 
a “comprehensive, quantitative molecular 
and cellular characterization of The normal 
human.'" That may sound daunting, but 
complementary projects are already under 
way. Seattle's Allen Institute for Brain Sci¬ 
ence, having completed a 3-D model of the 
mouse brain in 2006, is now aiming to model 
the human brain in its normal state. Even 
postmortem examinations are coming back 
into vogue, via high-volume autopsy centers, 
which can add their results to resources like 
Johns Hopkins' online autopsy database. 

The annals of medicine are full of tidy 
explanations of how the body works, from 
Dr. Atkins all the way back to Hippocrates. 
Inevitably, though, someone comes along 
and shows that there's a little more to it. It 
would be wise, as Brown suggests, “to accept 
the fact that we don't know a tremendous 
amount about things we think we know. We 
could learn some humility." That, however, 
may be asking too much of science. EQ 

Deputy editor thomas goetz 
(thomas@wired.com) wrote about 
personal genomics in issue 15.12. 


Imaging and scanning tools are now so good at 
peering inside our bodies, they've surpassed our capacity 

to interpret the results—is every smudge cancer? °°°°° 




Wasn’t Blade Runner supposed to depict a bleak, 
dystopian future? Someone really should tell 
Sonny Astani. The 55-year-old real estate mogul 
is planning to bring 2019 Los Angeles to life in the form of two 14-story animated 
billboards modeled on Ridley Scott’s opening sequence. “I saw Blade Runner at least 
five times,” says Astani, whose empire encompasses thousands of Southern Califor¬ 
nia apartment units. “The billboards always struck me.” Astani’s signs will appear 
on the sides of adjacent condo towers being constructed in downtown LA. The idea, 
pending city approval, is to install hundreds of rows of LEDs, each spaced 6 inches 
apart, across the buildings’ floor-to-ceiling windows. Residents will be able to see 
out, but viewed from a distance the pixel-like lights will coalesce into an image. Now 
if only he could get some kind of android workforce to build them. —Vince Beiser 


Blade Runner 
Begins 
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People are acquainted with the star, the multi-faceted actor. But John 
Travolta is also a seasoned pilot with more than 5,000 flight hours under 
his belt, and is certified on eight different aircraft, including the Boeing 
747-400 Jumbo Jet. He nurtures a passion for everything that embodies 
the authentic spirit of aviation. Like Breitling wrist instruments. Founded 
in 1884, Breitling has shared all the finest hours in aeronautical history. 
Its chronographs meet the highest standards of precision, sturdiness and 
functionality, and are all equipped with movements that are chronometer- 
certified by the COSC (Swiss Official Chronometer Testing Institute). 
One simply does not become an aviation supplier by chance. 


For an authorized Breitling dealer, please call 800 641 7343 
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Nuclear 

Dump w * 10 sa V s a nuclear dump can’t be purty? That’s what the 

as Art Dutch asked when they hired artist William Verstraeten 
ni *■ to decorate their Habog waste storage facility. He painted 

the exterior a radiant orange festooned with thematic 
equations—all to be repainted in lighter shades every 20 years to sym¬ 
bolize decay. The interior walls feature a series of identical photos, each 
containing fewer colors; the final, monochrome image is printed on gold 
leaf, illustrating that decayed waste is valuable ... or something like that. 
Fellow dumps have even taken notice of the artistic interpretations. The 
European Nuclear Society recently gave the facility a communications 
award. But everyone knows it was a beauty contest, —spencer reiss 
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Jargon 

Watch 

Blank Laptop 

n. A laptop with its hard 
drive scrubbed clean to 
keep customs agents 
from perusing personal 
or business data. Some 
firms prefer traveling 
employees to access 
data only via a safe 


READY TO TASTE ENVY? 

To burn with regret? 
Meet Paddy Donnelly and 
Lee Munroe. They're sell¬ 
ing words at a buck per 
letter. Donnelly, 22, and 
Munroe, 23—graduate 
students at the Univer¬ 
sity of Ulster-Belfast— 
dreamed up the Big Word 
Project while brain¬ 
storming a mass col¬ 
laboration Web site that 
would let Donnelly use 
his viral marketing ideas 
and Munroe hone his 
Ruby on Rails skills. 


“Words mean different things to different people,” Donnelly says, 
“so we thought, why not let people redefine them?” When you buy 
a word on thebigwordproject.com, you can link that term from the 
dictionary-like site to any other site, which then becomes the word's 
new “definition.” It's also a cheap way to place an ad—granted to a 
limited audience of word nerds. (Pheasants points to the River Hills 
Lodge, offering some of the finest wingshooting in South Dakota.) 
Or to just be cute. {Irony leads to microsoft.com/products/works.) 

It's reminiscent of the Million Dollar Homepage, which sold a 
million pixels for $1 a pop. But with nearly all 291,500 Oxford Eng¬ 
lish Dictionary entries in inventory—plus verb forms, plural nouns, 
comparatives, superlatives, and American spellings—Donnelly and 
Munroe estimate they could do half a million better. 

Two weeks after launch, the duo had unloaded more than 2,000 
words, from a ($1) to zyzzyva ($7). Munroe says the cash is a great 
help in alleviating a problem most current and former students can 
relate to: “We're in a lot of debt.” Word, —mathew honan 



Some Choice $l-a-Letter Words 

| Word 

Links to... 

Meaning 


thebigwordprojectcom 

A metacommentary 
on link selling? 

Idiot 

en.wikipedia.org/wiki 

/George_W._Bush 

Bet you saw that one 
coming. 

Faggot 

bilerico.com 

A LGBTQ blog takes 
back a hateful word. 

Steroid 

en.wikipedia.org/wiki 

/Roger_Clemens 

Looks like Barry 
dodged a bullet 

Purple 

dashes.com/anil/ 

Well, Anil Dash does 
love Prince. 

Journalist 

honan.net 

Somebody email that 
guy a Pulitzer. 

Geekier 

wired.com 

And proud of it 


Internet connection. 

Subprime Carbon 

n. Epithet for commodi¬ 
ties like coal that are 
expected to lose value 
when governments 
put a price on carbon 
emissions. Calling car¬ 
bon subprime, AI Gore 
is urging investors to 
dump environmentally 
irresponsible holdings. 

Three-Parent 

Embryo 

n. The result of a proce¬ 
dure in which the nuclear 
DNA of an embryo is 
implanted into a donated 
egg stripped of all but its 
mitochondrial DNA. The 
technique could prevent 
inheritance of mitochon¬ 
drial diseases like mus¬ 
cular dystrophy. 

Sleevefacing 

v. Posing for a photo with 
your head or other body 
part hidden behind anLP 
jacket to impersonate a 
rock star. Masters of the 
form orchestrate elabo¬ 
rate tableaus. 

—Jonathon Keats 
( jargon(dwired. com ) 
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Swear your allegiance to torque. Commit to push it at every turn. The turbo¬ 
charged Subaru Boxer engine and road-gripping Symmetrical All-Wheel Drive have 
your back. Welcome to the brotherhood. It’s what makes a Subaru, a Subaru. 


A 305-horsepower 
pledge pin. 


FRATERNITY 


The all-new 2008 Impreza® WRX STI at subaru.com 

Always obey the traffic laws and wear your seat belt. 
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fast forward your travel at delta.com 


:HANGEIS: 

MO BOGUS "BOOKING FEES" 



IKIP TRAVEL WEBSITE BOOKING FEES AT DELTA.COM 

fired of finding a low fare, then having the booking fees pile up? At delta.com there's no 
Looking fee" like on those other websites. And we let you know the moment anything might 
iffect your travel. Visit delta.com to book our best fare guaranteed or your money back.* 



‘Restrictions apply to refund offer. Visit delta.com for details. 











EXPIREd 


Twitter mob 


Flash mob 


Home paternity test 


Home pregnancy test 


MapQuest 


Worldwide Telescope 


Google Earth 


Mr. X 


Professor X 


3 Smart 

Things 

About 

Online 

Dating 

I The Net is 
just as good 
as church when 
you're hunting for 
a spouse. Seven¬ 
teen percent 
of online daters 
have turned vir¬ 
tual winks into 
marriage or 
long-term rela¬ 
tionships; that's 
3 million people 
—the same num¬ 
ber of lovebirds 
who've met in 
God's singles bar. 

2 Thank good¬ 
ness love is 
blind—or gull¬ 
ible. The typical 
bachelorette’s 
profile claims 
that she’s 20 
pounds lighter 
than the aver¬ 
age American 
woman. And the 
average bache¬ 
lor’s profile says 
he's more than 
an inch taller 
than the average 
American man. 

3 But don't 
sweat it, guys: 
Women don't 
care about size— 
remember, we're 
talkin' height 
here—as long as 
you clock ducats. 
A 5'8" beau can 
score as many 
dates as a 6' 
gent if he makes 
$146,□□□ more 
a year. And the 
ladies are equally 
attracted to 5'2" 
men who make 
$277,000 more 
than Mr. Lanky. 


Fly the Wi-Fi Skies 


it’s about friggin’ time. That’s what you’ll say to yourself at some point 
in the next few months when you realize you can finally surf the Web from seat 
17C. Alaska, American, Southwest, and Virgin America all plan to roll out air¬ 
borne Wi-Fi this summer. The price to you: about $6 to $13 a flight. The services 
will work in one of two ways—Southwest and Alaska are using satellite-based 
broadband from Row 44, a California company, while American and Virgin 
are opting for a cell phone tower system from Aircell in Illinois. Cell towers? 
Yep, turns out cell signals don’t necessarily interfere with instrumentation— 
you can’t use mobile phones on planes because they cause network headaches 
and annoy fellow passengers. Here’s how Vi@gra spam and photos of gram¬ 
matically challenged cats will find you on the red-eye. —Katharine Gammon 


... Via Cell Tower (Aircell) 

Data is transmitted over a patchwork of 92 
existing cell towers covering the continental US. 
Because there's nothing blocking the signal, each 
tower offers a coverage radius of up to 250 miles. 
The downsides: a paltry (buffering... buffering...) 
3-Mbps throughput for each plane. Plus the cost 
to passengers is $12.95 per flight—more than 
Row 44’s service—and at launch the system will 
work only in the lower 48. 


... Via Satellite (Row 44) 

Signals are beamed from geosynchronous satel¬ 
lites orbiting 22,500 miles up. The data rate is 
roughly 30 Mbps per plane (expect low-end DSL 
speeds once a few dozen passengers log on), and 
the system works across international borders 
and over oceans (though it will be available only in 
North America at first). And even though it costs 
the airlines more than Aircell's system to install, 
passengers pay less—as little as $6 per flight. 
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Our color prints run on just pennies a page. Our tracking 
software increases the mileage you get out of color. 
Our total satisfaction guarantee* protects your investment. 
Xerox Color. It makes business sense. 
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Underdogs Revisited 



Since these high school kids trounced MIT in a national under¬ 
water robot contest ("La Vida Robot,” April 2005), they've been wined 
and dined in Beverly Hills—Salma Hayek is producing a movie based 
on their story—and courted by top universities. But theyTl take West 
Phoenix over Hollywood or MIT any day. Thanks to wired readers who 
donated more than $90,000 to a scholarship fund, all four team mem¬ 
bers have pursued higher education close to home, —joshua davis 


Time Capsule 
From 1993 

As wired closed its 
debut issue, some¬ 
one suggested a 
Tired/Wired list as 
an afterthought. It 
stuck. (“Expired” 
was added in 2002.) 
Here’s a sample 
from our first year. 



OSCAR VAZQUEZ -the 
leader—was working con¬ 
struction when the April 
2005 wired hit newsstands. 
Now he's a junior at 
Arizona State University. 

A standout engineering stu¬ 
dent, Vazquez has formed 
ASU's first robotics club and 
regularly competes in events. 

CRISTIAN ARCEGA-the 

brainiac—dropped out of ASU 
after a year. His complaint: It 
was boring. He's now earning 
a machining license so he can 
do mechanical R&D for tech 
companies. Arcega gradu¬ 
ates at the end of May. 

LUIS ARANDA the 

muscle—enrolled in the Le 
Cordon Bleu Program at the 
Scottsdale Culinary Institute 
last year and is now starting 
his own catering company. 
He can flip between French 
haute cuisine and Mexican- 
style home cooking, but 
most agree that his shred¬ 
ded pork and green chile 
tamales are unbeatable. 

LORENZO SANTILLAN - 

the mechanic—is attending 
Phoenix Community Col¬ 
lege and entered the 2007 
National Underwater Robot¬ 
ics Challenge as a one-man 
team. He placed third, best¬ 
ing several five-person 
teams: "I had never won any¬ 
thing on my own, so when 
they told me I got third, I 
kind of wanted to cry." 



Mass production 



Ren & Stimpy 




500 channels 


Many tn many 




15 Years of wired I a look back 




Pimpill’ ln October 1996, writer William Booth predicted that tractors would 
Unae ?° 01 ? 9et real, y clever, and 12 years later, John Deere’s newest model 
HOBS is wicked smart. Old-school machines are dumb as dirt, dumping 
the same amount of fertilizer and pesticide everywhere. But not 
this GPS-fed genius: During harvest, sensors collect data on crop health 
and yield to determine precisely how much each square foot of soil should 
be nourished, weed-whacked, and bug-zapped the following spring. For 
each acre, this tech saves farmers $10 to $20-and spares streams and 
groundwater 10 to 20 pounds of chemical pollution, —amanda griscom little 
























NetApp 



DOES YOUR BUSINESS HAVE A HEART? 


Data. It’s at the very heart of your business. Your data holds your best ideas, your plans 
for the future. And when your data is on NetApp, your entire business pulses with strength and 
feels the beat. Ideas flow, breakthroughs happen, markets are tapped-and even created. 

At NetApp, we’re committed to bringing you storage and data management solutions built 
to keep the heart of your business beating with strength and efficiency. Learn how 
we help your business go further, faster. Visit netapp.com/heart. 

A NetApp' 

Go further, faster 


© 2008 NetApp. All rights reserved. Specifications subject to change without notice. NetApp and the NetApp logo are registered trademarks of NetApp, Inc. in 
the U.S. and other countries. All other brands or products are trademarks or registered trademarks of their respective holders and should be treated as such. 































This isn't trust-fund luxury. 


This is start-up, do-it-yourself, 


this is gonna be the 


next big thing luxury. 


A new generation has arrived 










♦ ' (e) 20^8 Acura. Acura, TSX and i-VTEC are trademarks of Honda Motor Co., Ltd. ELS Surround is a 
registered trademark of Panasonic Corporation of North America. All rights reserved. XM NavWeather only 
available in the 48 contiguous United States. TSX with Technology Package includes 90 days of service. 


Introducing the all-new Acura TSX. Forget silver-haired luxury. This is modern, i-VTEC, 
ELS Surround® Sound luxury. Luxury that innovates, with features like the most 
advanced on-screen weather information and alerts. And luxury that thrills, with an 
aggressive new body style, a re-tuned engine, and a sport-minded suspension. The TSX 
with Technology Package. It's luxury for a whole new generation. See it at acura.com. 












Mr. Know-It-All j by brendan i. koerner 






Swaddled in TV’s 
Warm Glow 

I've read that it's bad to let kids younger than 2 watch TV. Does that mean I shouldn't 
hold my 1-month-old son while watching Lost? It seems to me the tyke has no idea 
what's going on, but I'd hate to cause developmental problems. 

In a perfect world—one in which caring for an infant didn't result in relent¬ 
less, soul-crushing exhaustion—you'd spend every waking moment quietly 
talking to your darling boy. But let's face it: When you're a newly minted 
parent charged with rocking a wailing baby to sleep at 3 am, staying sane 
sometimes means zoning out with TiVo remote in hand. And the fact is, 


there's no scientific research 
that conclusively proves you're 
causing any damage. “We should 
encourage the baby to bond with 
a human, not with a screen," says 
Donald Shifrin, vice chair of the 
American Academy of Pediatrics' 
Council on Communications and 
Media. “But if a parent is asking, 
'Will it be harmful?' Well, on bal¬ 
ance probably not." 

The equation changes when 
infants transition out of what's 
known as the fourth trimester 
and start to become more cogni¬ 
zant of their surroundings. Shifrin 
notes that such older babies “will 
always orient to visual stimuli"; 
as a result, it's probably best if 
those signals are interactive—like 
a parent's expressive face—rather 
than cartoons interspersed with 
ads for Cheetos. 

In the end, though, it mostly 
comes down to common sense: 
Pediatricians seem to mostly 
fear that parents will use the boob 
tube as a babysitter and there¬ 
fore skimp on human contact. So 
don't beat yourself up if you occa¬ 
sionally want to bounce Junior on 
your lap while catching up on Law 
& Order. But definitely resist the 
urge to let him watch SpongeBob 
all by his lonesome while you sit 
in the kitchen slurping cabernet. 

Is it kosher for me to create 30- 
second ringtones out of my (legally 
purchased) MP3s, then post them 
for free download on my Web site? 
That has to be better than posting 
entire songs, right? 

Sort of. According to a 2006 ruling 
by the federal Register of Copy¬ 
rights, most ringtones do not 
qualify as so-called derivative 
works. As a result, they can be 
recorded and distributed as long 
as the copyright owners of the 
source material are properly 
compensated. And according to 
Jessica Litman, an intellectual 
property expert at the University » 
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illustration by Christoph Niemann 
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Big problems require big thinking. At Shell, 
we know that innovative energy solutions 
should benefit everyone. Shell scientists 
saw how developing a cleaner fuel would 
also help improve air quality for the world 
to breathe. 


Since the turn of the 20th century, the global population has grown at an 
unprecedented rate. The current world population has reached more than 
6.6 billion and, for the first time, more than 50 percent of us live in cities. 

In today's world, urban centers are an essential way of life. There are now 
27 megacities with populations of 10 million or more. 

Together we work, live and thrive in places like Tokyo (34 million), Mexico 
City (25 million) and Delhi (20 million). But living more closely has some 
drawbacks. More crowded cities means more vehicles on the road and 
that means more fumes, more noise and more smog—and that's not good 
for our environment. 


The creative thinkers at Shell wanted to be part of the solution, not part of 
the problem. So we put our heads together to develop alternative energy 









































































































I illilii ii till ai l i iljLiil 


vtftvtftvtitftffftVt 

ftifTffTffTrfifffffffit 

ttmtTtmfftmtf# 

HrtWrtttittttttttt 

ttTititttttttttttttt 

tfTfffHtftftitftfff 

titttttttttttttttttt 

• ••••••••••••• •••••••••••••• •• 

t» it ft ftitit i i it n i» it ft t» it Tt 


TfffTf 
rntmt 
it m»it it 
ifififitifif 
ftftftfmff 
it it it it it it it it it it 
it it it it it it it it it it 

tffttttffftftfffTfif 

ititifitititififitit 
it it it it it it iiif it it 
ifififitififitititit 


it it it 
it it it 
it it it 
it it it 
it it it 

iiiiii __ 

ititif ifififitififififitftffitififitifititit 

itit it it iiif it ftif Wifif it it it ifififitifif it :3m 

ititif. . 

ffffffffffffffffff Tt Tf ft Tf Tf ft T? ft Tf Tf Tf ft Tf ft T t T# ft ft ft Tf ft f t ft ft ft 

itififitififitifif iff!f??ff?ffff!!TfTfT??t??ftftifffffifTfff|fff?tft 

ititifififitiiifft ffffffffffftffffTfTfTfffffffffTfffffffffffitlifff? 

! itititifititititif iti#i#ititit i#|«tfi#ifff i#i#i#f#ftffff fffff# 

'itififitififitifif ififititiffffffff?fff?ffT?T?!?f!!?!?!?!!l!TfIfI??! 

itititititiiititit ifftifwttffit witiiTt !f!tlt!!?!f!T!t!!f !f!ftfSt! 

'it ititif it itit it it .... iiif tftftttftfff !*!* ff ft If If tt if Tf ff ff If tf ff tf ?f ft 




i it if it it it it 


•iiiiiti iiiiii 

liiili&iia a 


_____ _■«_ 

| • •««■■■■■■■■■■■■■) 


.V.V.V.V.V.V.V.V." 


i H a ■ ■m m m m 

m m m m 


ADVERTISEMENT 


solutions that are good for both people and the planet. Not only are we 
the world's largest distributor in transport biofuels, we are one of the first 
energy companies to invest in second-generation biofuels—fuels made 
from non-food feedstocks. Our scientists are learning how to turn things like 
straw into ethanol and are working on extracting oil from ocean algae. By 
investing in second-generation biofuels we are working to develop a future 
generation of sustainable fuels. But the top thinkers at Shell know that 
alternative energy is just one part of the solution and are equally committed 
to making traditional fuels cleaner. 


existing engines and refueling infrastructure. Typically it produces 26-40% 
less sooty emissions in tested cars. A new Shell GTL plant in Qatar is 
scheduled to open around the end of the decade, which will produce 
enough GTL Fuel to power the equivalent of all the buses and taxis in up 
to 10 megacities and help improve the air quality. 


Investing in technology like GTL and in biofuels is part of the Shell 
commitment to a sustainable energy future. 


The creative minds at Shell know that in order to reach a new destination, 
you sometimes need a new starting place. By starting from natural gas 


Scientists at Shell believe in cleaner fuels, and cleaner air. Because 
when you breathe easier, so do we. 


instead of crude oil, we created a cleaner burning liquid fuel called Gas 
to Liquids (GTL) Fuel that helps address the growing problem of city air 
pollution. GTL Fuel burns cleaner than traditional diesel and can be used in 


SHELL.COM/US/REALENERGY 
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of Michigan Law School, the fair-use doc¬ 
trine should exempt you from even that obli¬ 
gation if you keep those ringtones confined 
to your own cell phone. 

But if you start spreading those ringtones 
around, claiming fair use isn't going to get 
you off the hook. If your site comes to the 
attention of the copyright holder, they will 
have a pretty good case for demanding pay¬ 
ment. Do you really want to pay thousands of 
dollars for the "privilege" of letting anony¬ 
mous freeloaders enjoy 30-second snippets 
of the latest Snoop Dogg joint? Mr. Know-It- 
All thought not. 

Am I obligated to share my laptop password 
with my wife? I don't have anything incriminat¬ 
ing on there, but shouldn't I be allowed a little 
private space? 

Thankfully, “I waive all rights to privacy" 
isn't part of the traditional wedding vows. 
"We don't want our spouse to be Big 
Brother," says Pepper Schwartz, a University 
of Washington sociologist and relationship 
expert for Perfectmatch.com. "We want them 
to be our partner." You're entitled to keep 
small parts of your life off-limits from your 
wife, as long as you honestly explain your 
reasons for wanting to do so. 

Conversely, the missus needs to be upfront 
about why she's insisting on access. Is it sim¬ 
ply because she 
wants to use your 
iTunes library? 

Or is it because 
you've been coming 
home at 3 am with 
missed belt loops? 
Either way, talking 
out your respective 
motives is a must. 

Even though 
you're within your 
rights to keep the password secret, there 
could be a price to pay. Scott Haltzman, author 
of The Secrets of Happily Married Men , warns 
that such a decision will inevitably fray mari¬ 
tal trust. But there's room for compromise: 
You can share the password—if she'll swear 
not to snoop in certain areas, like the My 
Documents folder. Can't trust her to honor 
such a pact? Well, then your marriage may 
have deeper problems than Mr. Know-It-All 
is certified to handle. H9 
///////////////////^^^^ 

Needhelp navigating life in the 21st century? 
Email us at mrknowitall@wiredmag.com. 




BOTTLE ETCHING 


DNA MARKING 


Vino Veritas 

Is that pricey Bordeaux a fake? These 
counterfeit-fighting technologies can tell. 


Magnums of 1921 Bor¬ 
deaux from France’s 
legendary Chateau 
Petrus have sold for up 
to $75,000 at auction. 
The problem: Even Cha¬ 
teau Petrus isn’t sure 
whether it was bottling 
magnums in '21. This is 
just one of many exam¬ 
ples of fake wine being 
sold for big bucks. 
And as the price and 
popularity of less-rare 
vintages go up, counter¬ 
feiters are starting to 
knock off those as well; 
last August, Italian win¬ 
ery Braida, whose 
younger vintages sell 
for around $20 a bottle, 
reportedly fell prey to a 
scam in which cheap 
Italian table wine was 
labeled and sold in 
Germany as Braida's 
premium Barbera. Now 
some vintners are turn¬ 
ing to tech safeguards 
to protect their vener¬ 
able brands. Earthy fla¬ 
vor? Check. Hint of 
berries? Check. RFID 
authentication? Check. 

-BLAIR CAMPBELL 


3-D Labeling 

the tech A holo¬ 
gram-like “optically 
variable device,” bear¬ 
ing a 3-D image that’s 
specific to a particu¬ 
lar brand, is applied to 
the neck capsule. 

WHO’S USING IT 

A consortium of 
Brunello producers in 
Italy, including makers 
of the Ciacci Piccolo- 
mini d'Aragona brand. 

Algorithm IDs 

the tech The label is 
marked with a unique 
algorithm and serial 
number, which can 
then be tracked on¬ 
line or via SMS. 

WHO’S USING IT 

Wineries in France’s 
Bordeaux region. 

DNA Marking 

the tech Grape 
DNA info is hidden 
on a special seal on 
the bottle's neck. If 
the authenticity is in 
doubt, the DNA of the 
wine in the bottle can 
be compared with the 
genome on the neck. 
WHO’S using it Aussie 
printer Collotype 
Labels pioneered the 
tech with vintner Har¬ 
dys, which has since 
stopped using it. Ap¬ 
plied DNA Sciences in 
the US is marketing a 
similar approach. 


Bottle Etching 

the tech Distinguish¬ 
ing information is 
etched into the bottle 
with a laser. 

WHO’S USING IT 

Australian winemaker 
Penfolds adopted 
etching after a series 
of forgeries and 
thefts in the late ’90s. 
Chateau Mouton 
Rothschild uses it 
as well. 

Invisible Ink 

the tech A chemi¬ 
cal is added to the 
ink used for printing 
labels. It’s detectable 
only with a special 
handheld scanner- 
no other analysis 
can find it. 

WHO’S USING IT A 

handful of Napa Val¬ 
ley wineries—HL 
Vineyards, Vineyard 
29, and Staglin Family 
Vineyard—use a ver¬ 
sion sold by Kodak. 

RFID Corks 

the tech Synthetic 
corks are embedded 
with radio frequency 
identification chips 
that can be coded 
with an ID number. 
who’s using it Pat¬ 
ented as Smartcorq 
by Italy’s Lab ID, the 
tech has been de¬ 
ployed by Umbrian 
winery Arnaldo Caprai. 


3-D LABELING 


photograph by Kevin Twomey 


MAY 2008 □ □ Q 
























10 Best Never-Used 
Weapon Systems 


1 Ekranoplan 

Dubbed the Caspian Sea Monster, 
the USSR’s top-secret ekranoplan 
skimmed on a pocket of air just 
above the water’s surface and 
well below radar. Only a handful 
were built, and the behemoth 
never made it out of trials. 

2. Marine Corps 
Space Plane 

A few years ago, the Marine Corps 
proposed Sustain—the Small Unit 
Space Transport and Insertion 
project—which would put boots 
on the ground anywhere in the 
world within two hours. It made 
a great PowerPoint presentation. 

3 Atomic Airplane 

In the 1950s, a rumor spread 
that the Soviets were working 
on a nuclear-powered aircraft. 
Alarmed, the US rushed to fin¬ 
ish its own. The hitch: The crew 
would be exposed to dangerous 
levels of radiation. One solution 
offered was to use older pilots. 


4. Psychedelics 

For years, the US military experi¬ 
mented on its own soldiers with 
LSD, pot, and 3-quinuclidinyl 
benzilate, hoping to learn how to 
give foreign armies a bad trip. 

5. Sun Gun 

The Nazis developed plans to 
build a space-based reflector 
that would redirect sunlight into 
a devastating heat beam. Allied 
engineers doubted the Germans 
could do it. They were right. 

6 Davy Crockett 
Nuclear Bazooka 

A nuclear recoilless rifle of ques¬ 
tionable accuracy—what could go 
wrong? It was actually deployed 
in Europe during the Cold War. 

7. Excalibur 

This space weapon would have 
used a thermonuclear weapon 
to power a massive X-ray laser. 
Eventually the notion of setting 
off hydrogen bombs in orbit 
started to seem like a bad idea. 


8. Bat Bomb 

Aiming to end World War II, the 
Pentagon sponsored a project to 
release time-bomb-laden bats 
over Japan. The mammals would 
nestle in the nooks of buildings, 
where their incendiaries would 
eventually ignite. Little Boy and 
Fat Man beat them to the punch. 

9. Crusader 

The Crusader could have shot 
10 artillery rounds a minute 
at ranges in excess of 20 miles. 

It would have been awesome 
—for fighting the Soviet Union, 
which collapsed a decade before 
the super howitzer was finished. 

10. Puckle Defence Gun 

In the 1700s, Englishman James 
Puckle invented what many credit 
as the first machine gun. One sell¬ 
ing point: It fired round bullets for 
shooting Christians and square 
ones for shooting Muslims, whom 
he felt deserved a more painful 
death.— sharon Weinberger 


Musicals 
We'd Pay 
to See 

First Hollywood discov¬ 
ered geeks. Now with 
Spamalot, Young Fran¬ 
kenstein, and The Lord 
of the Rings, it's Broad¬ 
way's turn. But they've 
only scratched the 
surface. Here are a few 
more productions we'd 
actually buy tickets for. 
—Sonia Zjawinski 

Battlestar 

Galactica 

No one does "epic" like 
Cameron Mackintosh 
(Les Miserables ). The 
stage morphs from the 
Galactica to a basestar 
over the course of the 
12-hour show, climax¬ 
ing with the existential 
ballad "Am I a Cylon?" 

Slashdot 

Like Rent, but it's just 
people flaming each 
other in a chat room. 

It builds to "Hello, 
Godwin," a razzle- 
dazzle crescendo in 
which someone gets 
compared to Hitler. 

The Tipping 
Point 

A Mel Brooksian 
comedy in which Erik, 
a Connector, falls for 
Sheila, a Maven. Both 
sing the praises of Hush 
Puppies—and soon the 
whole world does too. 

Second Life 

Think Cats, only with 
goths, pixies, and furries 
(which, come to think 
of it, would include 
cats). You'll be singing 
catchy tunes like 
"Swear to Me You're 
Not a Dude" for weeks. 

Aliens 

Patti LuPone (Ev/ta) 
is Ripley, because who 
else could nail the "Get 
Away From Her, You 
Bitch!" finale while 
suspended from a 
hydraulic exoskeleton 
and fighting a 20-foot- 
tall alien marionette? 
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The new Palm® Centro™ In it you'll find email, text, IM, voice, web, and a killer DJ. 
It's designed for a more social life. To learn more, visit palmcentro.com 


Socializing 



Within wireless service coverage area only. Email, messaging, and web require data services from a mobile service provider 
at additional cost. VPN may also be required. All screen images simulated. © 2008 Palm, Inc. All rights reserved. 

Palm and Centro are among the trademarks or registered trademarks owned by or licensed to Palm, Inc. 
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Guided by Tech 
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Take a crowdsourced GPS tour of Namibia. 

For their recent trip to Namibia, Greg and Anja Manuel packed light: 
PowerBars, clothes, and a Garmin GPS loaded with Traveller's Africa version 
8.02, a user-generated map brimming with 50,000 points of interest. That last 
item meant they didn’t have to hire an experienced guide. Today’s trekkers 
can simply rent a Land Rover, set off into the bush, and put their trust in the 
wisdom of the 1,400 people who have submitted GPS data to Tracks4Africa, 
a nonprofit that maintains the Traveller’s Africa software. The group has 
compiled nearly 300,000 miles of road info since 1999, and it’s updated every 
three months, so users don’t have to wait years for a revised edition a la Lonely 
Planet. It could make the difference between a paint-by-numbers African 
safari and an adventure like this one, dotted with curious and sometimes 
frightening waypoints—charging elephants, anyone? —joshua davis 


Symbol Key 

fjjE) Attraction 
Campsite 


Danger 


Ghost town 


Lodging 


W Picnic area 


Refreshments 


BURNED-OUT LAND ROVER 


(CHECK FOR DRY GRASS) 


ELEPHANT ATTACK 


MAY 1999 


WARTHOGS ON THE ROAD 


OKOMJIMA BUSH CAMP 


(DAAN VILJOEN) 


BLUTKUPPE PICNIC AREA 


(PROBLEM WITH HONEY BEES) 


WATERFALL VIEWPOINT 


WINDMILL (TOST MALERHBE) 


BOTTLE (LIQUOR) STORE 


AUS NEUS (ROCK LOOKS 


BIRD'S NEST B&B 


LIKE A NOSE) 


OCTHA 


SOUTHERN 


HEMISPHERE 


(FIRST STRETCH DIFFICULT) 


LITTLE BUSHMAN'S PARADISE 


MOST HORRIBLE CORRUGATED ROAD 




painting by Riccardo Vecchio 
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Let a complete brain-body experience wash over you. Our 
signature WestinWORKOUT® program lets you keep your 
body in shape with a fitness plan from exercise guru David 
Kirsch and your mind sharp with challenging brainteasers 


from Dr. Gary Small. Dive in at Westin.com/brainbody. 
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Photon 

Copies 


How good lighting 
can make digital 
dreams looktrue. 


Like the car above? Too bad—it doesn't exist. Ditto the diamonds, the airplane cabin, and 
the mouse. They're all 3-D models rendered with HyperShot, an application developed by 
Oscar-winning computer graphics guru Henrik Wann Jensen. It uses a proprietary photon¬ 
mapping technique to simulate complex lighting situations ranging from reflected sunlight 
to spots beamed through colored gels. What it creates is ultrarealistic images. You'd think 
moviemakers would be drooling over the tech. Nope. “Hollywood is pretty happy with what 
they have," Jensen says. “They don't really want to push the envelope as much anymore." Product mak¬ 
ers, on the other hand, need all the realism they can get. Thanks to HyperShot, instead of spending 
weeks building expensive mock-ups, designers at Apple, Ford, Microsoft, and Nokia can now impress 
their overlords with exactly what their concepts will look like in the hyperreal world—straight from 
the computer models. Which means that dream car may actually exist someday. — sonia zj aw inski 



Decoding the 
DNAof w -omes" 

Since its launch in 1990, the Human 
Genome Project has earned world¬ 
wide admiration, racked up $437 mil¬ 
lion in US government funding, and 
even landed its own day (April 25 is 
National DNA Day). But the genome 
alone can't explain how our bodies 
work. For that, you need to decode 
a lot of other "-omes"—all the com¬ 
plex biological systems that regulate 
how we develop. (The suffix is bor¬ 
rowed from the word chromosome, 
but scientists have gotten pretty fast 
and loose with it.) Tracking them all 
requires an omeome. —Rachel Swaby 
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It’s lower, longer, wider 
and just plain meaner. 




Mercedes-Benz 


The 2008 C-Class 

We gave it a 6-speed, short-throw manual transmission and a road-loving, racetrack-tuned 
sport suspension. Then we engineered in a mean streak that’s a mile wide. 


C300 Sport Sedan shown in optional Iridium Silver metallic paint with optional Premium 1 Package. ©2008 Mercedes-Benz USA, LLC 

For more information, call 1-800-FOR-MERCEDES, or visit MBUSA.com. 


MBUSA 

















A Refreshing 
Hint of Tear Gas 


TOBACCO 

Thanks to nicotine, 
this plant may be 
mildly hallucinogenic. 
It can be chewed, 
brewed, smoked, or, 
as some South Ameri¬ 
can shamans prefer, 
enjoyed as an enema. 


PAPER 

Tobacco firms are very 
secretive about their 
products' myriad ingre¬ 
dients, but we do know 
that about 10 percent 
of any given smoke is 
simply cellulose and 
a thin strip of adhesive. 
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PHENYL 


AMMONIUM 

HYDROXIDE 

Essentially ammonia 
in water. There is 
some evidence that 
ammonia reacts with 
tobacco to free the 
nicotine, making it 
more accessible to the 
bloodstream (manu¬ 
facturers dispute this). 
Of course, the Material 
Safety Data Sheet 
warns that inhaling 
ammonia vapors, 
whatever the source, 
may damage the upper 
respiratory tract. 

CASTOREUM 
Commonly found in 
the secretions of a 
beaver's castor glands 
(located near the ani¬ 
mal's genitals), this 
substance when pro¬ 
cessed gives your ciga¬ 
rette a sweet odor and 
smoky flavor. In 1991, 
Phillip Morris used 
just 8 pounds of the 
pungent stuff to make 
400 billion cigarettes 
-proving that a little 
genital secretion goes 
a long way. 

2-ACETYL- 
3-ETHYLPYRAZINE 
According to tobacco- 
industry documents, 
this pyrazine (an 
aromatic ringed 
compound) provides 
an "earthy depth of 
flavor." Funny, when 
the same compound 
is used in food prepa¬ 
ration, it's described as 
tasting like potatoes. 

COPAIBA OIL 
One way that Brazil 
intends to make 
itself hydrocarbon- 
independent is with 
theoleoresin of the 
copaiba tree, which 
is so flammable it 
can practically fuel 
a diesel engine with¬ 
out any refining at all. 
Why is it in cigarettes? 
One possibility is that 
ammonium hydroxide 
decreases combusti¬ 
bility, so manufactur¬ 
ers have to counteract 
it with a nontoxic accel¬ 
erant. Perhaps, but 
copaiba oil is also used 
as a folk remedy for 
prostate tumors (and 
gonorrhea). 


METHYL KETONE 
(ACETOPHENONE) 

C 6 H 5 COCH 3 is a major 
component of tear 
gas, which should come 
as no surprise to any¬ 
one who's hung out 
in a smoke-filled bar. 
Here it may act as 
a low-level narcotic. 

GAMMA- 
HEPTALACTONE 
This compound is a 
mild inhibitor of the 
CYP2A6 enzyme, 
which helps break 
down substances— 
including nicotine-in 
the bloodstream. By 
slowing this process, 
heptalactone may help 
keep the precious nico¬ 
tine in your body longer. 

SUGAR 

Burning sugar releases 
acetaldehyde (as does 
fermenting alcohol), 
which at least one 
study says has a nar¬ 
cotic effect. It's also 
a positive reinforcer 
when combined with 
nicotine-each ampli¬ 
fies the other's effect 
on your brain (and 
the likelihood you'll 
want to keep smoking^' 

LEVULINIC ACID 

This crystalline sub¬ 
stance desensitizes the 
upper respiratory tract, 
creating a perception 
of smoothness or mild¬ 
ness. It's also another 
way of juicing tobacco's 
high—levulinic acid 
enhances the binding 
of nicotine to the appro¬ 
priate receptors in the 
brain, giving you more 
bang with each puff. 

L-ARGININE 
Smoking tobacco 
causes monocytes 
(specialized white 
blood cells) to stick to 
the endothelial cells 
on the inner walls of 
arteries and veins. This 
buildup, like all circula¬ 
tory blockages, can 
lead to heart attack 
and stroke. Arginine, 
a common amino acid, 
may reverse some of 
this accumulation when 
taken orally. So, in a 
sense, maybe cigarettes 
aren't so bad after all. 

-PATRICK Dl JUSTO 


photograph Bv Thomas Hannich 











We’re anti-shoe. 

We’re anti-boot. We’re anti-sandal. 
And we’re definitely anti-flip flop. 

In fact, we’re anti anything that doesn’t 
defend your back against the corrosive power 
of hard, flat surfaces. We’re anti anything that 
doesn’t improve your posture. We’re anti anything 
that doesn’t protect your knees or tone your muscles just 
by standing there. Actually, we’re anti anything that doesn’t 
change your life for the better. But something you can wear 
on your feet that can do all of that? Now that we can get behind. 




theantishoe.com 

©2008 Masai USA Corp 


The anti-shoe. 





























... Touch Up Your Pics 

if only your girlfriend didn't look sweaty and possessed—and the background 
didn’t resemble the mothership’s control room—this snapshot would be frame-worthy. 
With Adobe’s consumer-grade image editor Photoshop Elements ($100 for PC, $90 for 
Mac), you can remedy these common photo spoilers in seconds. —Paul Boutin 
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Red Eye 

1. For best results, 
skip Auto Smart Fix 
and use the Elliptical 
Marquee tool (B) to 
trace the iris. 2. Hit 
Ctrl+U (Apple+U on 
Macs) to bring up the 
Hue/Saturation dialog 
box. Set Saturation to 
-60, then adjust Hue 
and Lightness to match 
the true eye color. 


Shiny Face 

1. Choose the Magnetic Lasso tool (C) and set 
the feather to 12 px (pixels). Trace a boundary 
around the shiny patch by clicking to establish 
anchor points. Click on the starting point to close 
the loop. 2. Hit Ctrl+C (Apple+C) to copy the 
patch. 3. In the Layer menu, choose New Layer. 
4. Paste the copy into Layer 1. 5. With the Eye¬ 
dropper tool (A), sample a portion of natural skin 
from the image. 6. Use the Paint Bucket tool (D) 
to pour that color into the patch so it's uniform. 
7. Slide the Opacity to zero, then slowly increase 
it until the problem area looks normal. 


Distracting Background 

1. Click on the Magnetic Lasso tool and set the 
feather to 0 px. Click on the outermost edge of 
the person in the photo and trace her shape. 

2. Copy the selected silhouette. 3. Create a new 
layer and paste the subject into it. 4. In the 
Layers window, click on the background layer 
and open Hue/Saturation (Ctrl+U or Apple+U). 
Lower both Saturation and Lightness until the 
backdrop is appropriately toned down, making 
the person the focal point of the image. Beware 
the "cardboard cutout" effect of too much con¬ 
trast between foreground and background. 


... Reset a Dislocated Shoulder it's match point in the wu Tennis 
finals. You try to replicate Rafael NadaTs killer sliding baseline forehand. Sadly, your 
living room is not actually an open court, and your swing is cut short by the wall. Aargh! 
If your shoulder hurts like hell, the humerus bone has likely jumped out of its socket. 
Time to apply the Milch technique: Grip your limp forearm with your other hand and 
—very slowly—move the afflicted arm up and back over your head, as if winding up 
to pitch. Then try to touch the good shoulder with your bum hand. At some point, your 
bone should pop back in. (Repeat if necessary.) Go see a doctor, — william snyder 
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...Fight 
a Ticket 

The hefty fine. The points 
on your license. The hike 
in your insurance bill. 

It doesn’t have to be that 
way. wired asked attor¬ 
ney David Brown, author 
of Beat Your Ticket , for 
some free legal advice. 

—ADRIENNE SO 

1. PLAY DUMB. “Do 
you know why I stopped 
you?” is a trick question. 
Saying yes is basically 
an admission of guilt. 

2. prepare. Request 
the officer’s notes from 
his department, and 
research the statute in 
question at the library or 
on FindLaw.com. Many 
traffic laws have wiggle 
room. An “unsafe lane 
change,” for example, is a 
snap judgment made by 
the cop—which you may 
convincingly challenge. 

3. stall. Two weeks 
before your trial, request 
a continuance from the 
court clerk. The longer 
you delay, the more likely 
the officer won’t be able 
to attend, which should 
result in a dismissal if 
you ask for one. 

4. argue. Bring photos, 
diagrams, even distance- 
over-time calculations 
(radar guns are not infal¬ 
lible). Any reasonable 
objection may reduce 
the charge and your fine. 
The judge might even 
throw your ticket out. 
According to the National 
Motorists Association, 
about half of all drivers 
who fight their tickets 

in court win their cases. 
It’s the American way. 

Learn how to do more 
at howto.wired.com. 


illustrations 8y Jason Lee 
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CHRONO CLASSIC 

Can timepieces have timeless appeal? This collection certainly does. At 40mm it's not too large, not too small. 

The subdials, meanwhile, are oversized, highly legible and destined to stay that way - shielded by 
scratch-resistant sapphire. The movement? Swiss-made. Which model is yours? Go ahead, take your time... 


^ Victorinox 


SWISS ARMY 


ROSS SIMONS WARWICK, Rl DURHAM, NC I SIERRA WEST JEWELERS OREM, UT I SMART JEWELERS LINCOLNWOOD, IL 

VICTORINOX SWISS ARMY I NEW YORK I TOKYO 
SWISSARMY.COM 
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Clive Thompson 


Information Overlord 

Collected too much data? 
Let a new Web app separate out the good stuff. 


T he other day, I was engaged in a uniquely 

modern task: Sifting frantically through 
thousands of bookmarks. 

I had promised my editor that Fd send in a 
cool idea for my next column. So I was troll¬ 
ing through the thousands of news tips and 
blog posts Fd archived using services like 
del.icio.us. But I was drowning; Fd saved so 
much that I could no longer find the really 
good stuff. What I needed was some help—an 
assistant to do some sifting for me. 

Midway through, my email went ding. It 
was a message describing an intriguing 
experiment in which psychological patients 
were analyzed by a chatbot therapist—and 
47 percent of them said that it helped. 
Robot psychology. Awesome! It was the best link Fd seen all day. 

But here's the thing: The email wasn't sent to me by a friend. It was sent by Twine, a so- 
called semantic Web application that rifles through bookmarks and documents you feed 
it, extracts the core concepts, and then finds relevant new stuff for you to look at it. 

It may well be the biggest new trend in information management: online tools that 
can organize our data better than we can. 

God knows we need the help. We live in an age of scavenging—keyword searching, 
blog surfing, cool hunting—and file away our finds for later use. But this datastream life¬ 
style is offers increasingly diminishing returns because it requires so much active labor. 
Knowledge workers spend more time sorting stuff than actually using it. 

“We've hit this critical point where our 
ability to create information has outstripped 
our ability to manage it," says Nova Spiv- 
ack, CEO of Radar Networks, which unveiled 
the beta of Twine this spring. “Keyword 
search has hit its limit. The first genera¬ 
tion of information technology has become 
obsolete." Humans have only so many pro¬ 
cessing cycles a day. 

But computers? Infinite. Twine applies a 
set of natural-language and semantic tools to 
any text you feed it—Web page. Word docu¬ 
ment, email—to determine the key content. 

It's omnivorous: You can even email it all your 
bookmarks, and it'll quietly venture online, 
examine the content of each link, and file the 
information away in your Twine account. 

After it has learned enough about you, 



Twine finds connections—other documents 
inside Twine that match your interest or 
other Twine users with similar obsessions. 
“I'm trying to amplify human intelligence 
with machine intelligence," Spivack says. 

The idea sounds subtle, but it's actually a 
pretty radical move—because it bucks our 
current obsession with social networks. For 
the past five years, Silicon Valley has told 
us that the most valuable commodity is the 
social graph—the map of our human connec¬ 
tions. So we've got hundreds of sites that let 
us hook up with friends, voyeuristically flip 
through their virtual Rolodexes, and moni¬ 
tor the minutiae of their lives. 

But the truth is, sometimes social connec¬ 
tions are less useful than semantic ones. 

I've experienced this myself. My Facebook 
page attracts my friends, with whom I share 
social bonds. Meanwhile, my science blog 
attracts complete strangers, with whom 
I share a common interest in a topic —like 
a scientific study I've blogged about. It's 
a semantic relationship, based on shared 
meaning. So those strangers tend to tell me 
things—and point me to links—that are more 
useful than the social stuff on my Facebook 
page. Information trumps friendship. 

Twine works the same way. I spent a cou¬ 
ple of days shoving megabytes of my favorite 
stuff into it, and soon it was recommending 
amazingly on-target links. Twine figured 
out that I was interested in guitar gear and 
hooked me up with other musicians and 
the things they had found. It learned that I 
was into robots and began slipping me cool 
robotics sites. It's a weird and pleasant feel¬ 
ing-having that assistant do your surfing 
and sifting for you. 

Granted, Twine is a rickety pioneer, so 
it's plagued with many near-fatal problems. 
Its interface is pretty awful; it often cannot 
mine a badly designed Web page. 

But I bet we'll see more services aiming 
to provide this sort of machine intelligence. 
Our information overload isn't going away; 
our forest of bookmarks gets thicker by the 
day. To find our way, we'll need a Web that 
can organize itself. EJ 
//////////////^^ 

email clive@clivethompson.net. 
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NO MATTER WHAT YOU WANT TO DO IN UFE, 




VISA 

lifetakesvisa.com 


Eat, sleep, 
live rock and roll. 

For ideas and discounts on everything 
rock and roll, visit Ufetakesvisa.com/rock 

Life Takes Rock and Roll. Life Takes Visa. 




©2008 Visa U.S.A. Inc. 








LIFE TAKES VISA 


STARVED FOR EVEN MORE ROCK? 

Here are a few killer ways to fulfill your rock-and-roll fantasies. 



HARD ROCK HOTEL & CASINO _ 

People come from all over the globe to see the memorabilia kept at Hard Rock. 
So in 1995, the first Hard Rock Hotel and Casino in Las Vegas was created to give 
them a place to stay while they did. Each of the now nine hotels offers upscale 
design, signature restaurants, amazing nightlife and, of course, that distinctive 
thread that brings everything together: rock and roll. 



HARD ROCK PARK_ 

Few things come close to the rush of a rock concert. Few things come close to 
the rush of a rollercoaster. Put them together and you have Hard Rock Park-the 
world's first and only rock-and-roll theme park. Located in Myrtle Beach, SC, the 
park has rides themed to rock icons like Led Zeppelin and The Moody Blues, with 
many more on the way. 



HARD ROCK CAFE _ 

The one that started it all actually started by accident. In 1971, two shaggy- 
haired Americans opened up a diner in London. It had nothing to do with 
memorabilia. Or rock and roll. But Eric Clapton was a regular. And to mark his 
favorite table, they hung his Fender Lead II on the wall. After that, a few more 
items were added. And then more. And more. Now, 37 years later, Hard Rock 
International has the world's largest collection of rock-and-roll memorabilia. 


VISA 
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A SPECIAL OFFER AT HARD ROCK CAFES FOR VISA CARDHOLDERS. 

Use your Visa card at any Hard Rock Cafe now through June 15, 2008, and receive 10% off your 
purchase and a complimentary All-Access VIP pass. For full details and to learn more about how to 
take advantage of this offer, visit lifetakesvisa.com/hardrock. 



/alid only at participating locations in the United States and Puerto Rico Offer valid only when you pay with yoi 
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Subatomic Pop 

Composing an electronic symphony, 0.001 second at a time. 


if you could plug a speaker into my brain, I think it would sound a 
lot like Curtis Roads' music. Here's what you'd hear: a thousand marbles 
bouncing on a tile floor, a swarm of bees, and some Morse code—all at the 
same time and all in a cave. Roads is the foremost composer in a genre 
called microsound, where notes are broken into barely audible frag¬ 
ments as short as 1/1,000 of a second. It's a demanding field: Years of effort 
can yield only a few seconds of music. Roads has been working on one 
arrangement for more than 20 years, and so far it's only six minutes long. 


Pm listening to that piece at his home 
studio in Santa Barbara, California. A dense 
wall of sound reverberates from a pair of 
$8,000 Bowers & Wilkins speakers. Roads 
shakes his head sadly—it just doesn't sound 
right to him. At this point the only thing he's 
sure of is the track's title: 1987, the year he 
started to compose it. 

Back then, Roads was editor in chief of 
the MIT-based Computer Music Journal. 


He was also one of the leading proponents 
of electronic music at a time when raves 
were beginning to popularize it. Still, he felt 
that rave music wasn't going to deliver the 
masterpiece the genre needed if it was to 
be taken seriously. “The ravers create some 
beautiful sounds, but they don't have a nar¬ 
rative," he says. “That's what separates the 
men from the boys." 

Roads wanted to be a man, so he stepped 



down from the journal's top spot and set 
about crafting his magnum opus. But he 
couldn't just start composing. While Haydn, 
Mozart, and Beethoven could simply sit at 
the piano and create masterpieces, Roads 
first had to invent his own instrument. He 
needed to code programs that could break 
open the note and manipulate the result¬ 
ing shards of sound. He felt like a physi¬ 
cist searching for subatomic particles. His 
Cloud Generator software—a program that 
produces a startling range of sounds, from 
strange clicks to ethereal chirps—contains 
about 30,000 lines of code and took about 
a year to write. 

Armed with this new instrument, Roads 
selected his favorite millisecond-long frag¬ 
ments and began arranging them bit by bit 
in the audio-editing app ProTools. His indie- 
label debut, 2005's Point Line Cloud, brought 
critical accolades but few listeners. To many, 
his music remained inaccessible. The piece 
that would transform computer music from 
obscure, nerdy noodling to crowd-awing 
Wagnerian epic has thus far eluded him. 

But Roads remains committed. He pushes 
back from the mixing board, rolling his chair 
across the slick wooden floor. A few taps on 
the Mac keyboard pull up another unfin¬ 
ished track. Thousands of sonic pinpricks 
fill the screen—the computer's hard drive 
makes loud crunching noises as it loads 
the file. Roads presses Play and I hear what 
sounds like a car crashing off a bridge. The 
title doesn't bode well for its completion: 
Never, —joshua davis 


wired dispatches | Computer Music 


illustration by Martin Venezky 
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Introducing the Green Car of the Year! 

The 2008 Chevy Tahoe® Hybrid? 
America’s first full-size hybrid SUV. 3 


That’s right, Green Cor Journal’s Green Car of the 
13 L> Year is the full-size Chevy Tahoe Hybrid. The 
announcement came at the Los Angeles Auto Show. 


The award is given for new or significantly revamped 
alternative fuel-powered vehicles. 


‘This is a milestone in many respects,” said Green Cor 
Journal editor Ron Cogan. “People don't think ‘green’ 
when SUVs are concerned.” 


The 2008 Chevy Tahoe already has the best fuel 
economy in its class? And now, with its new two-mode 
hybrid technology, 
the Tahoe Hybrid 
is competitive with 
much smaller vehicles. 

While driving in the 
city, Tahoe Hybrid 2WD 
achieves the same city 
fuel economy as a 4- 
cylinder Toyota Camry. 5 


Visual readout on the navigation radio 
displays whatever power mode you are 
currently in: engine idle, engine power, 
hybrid power, regenerative braking, or 
battery power. 


These impressive fuel economy numbers can be 
attributed to Tahoe’s Hybrid Propulsion Electric System 
that operates in three ways: electric power, engine 
power, or any combination of electric and engine power. 
That's one smart hybrid. For more information go to 
chevy.com/FuelSolutions. 


Gas-friendly to gas-free 


ELECTRIC FUEL CELL 


HYBRID 


FUEL EFFICIENCY E85 ETHANOL 


AN AMERICAN R VOLUTION 


1 For more info, go to CreenCar.com. 2 Limited availability. 3 Excludes other CM vehicles. 

4 Based on 2008 CM Large Utility segment and 2008 EPA estimates. Tahoe 2WD with available 
5.3LV8 has EPA est. MPC14 city/20 hwy. Excludes other CM vehicles. 5 Based on 2008 EPA fuel 
economy estimates of 21 MPC city. ©2008 CM Corp. Buckle up, America! 
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Pie in the Sky 

Why New York City's iconic pizza is so tough to replicate. 

it costs $482.79 to get a decent pizza in San Francisco—$17 for the pie, 
$85 for cab fare, and $378.80 for the flight to New York. Throw in $1.99 for 
tinfoil. I wrap each slice individually to protect the toppings and maximize 
what I can fit inside a regulation-size carry-on: six pies' worth of triangular 
packets, arranged in an alternating pattern to create rectangular layers. The 
bag attracts some attention at airport security. Apparently, 48 interlocking 
aluminum-wrapped triangles are easy to mistake for an IED. «i Pizza may have 
been invented in Italy, but it was perfected in New York City. And whenever 


I go home to visit, I return with a sizable 
doggy bag from Arturo's in Greenwich Vil¬ 
lage. That's because the pizza in San Fran¬ 
cisco sucks: flaccid crust baked in positive 
energy, its cheese and tomato sauce buried 
under bushels of organic artichokes and 
salad greens. Even when you can track down 
an unadorned pie—the pure, ideal form—it 
just doesn't taste right. 

"Californians do a lot of great stuff with 
their green-market goods," fellow pizza 
nerd Mario Batali says, but "some of it's just 
not pizza." I called the Iron Chef to help me 
figure out why San Francisco—a formidable 
food town—can't birth a respectable pie. 
Part of the reason, of course, is that while 
Rice-A-Roni and zinfandel are native to 
Northern California, pizza is not. 

"New York has a grand tradition of pizza 


making and holds it dear," Batali says. Which 
means institutions like Arturo's have been 
using the same equipment for decades. "An 
oven captures the gestalt of beautifully 
cooked pizza. And it imparts that." 

I'm not comfortable attributing a pizza's 
quality to gestalt—it sounds like something 
a California pizzeria would list as a topping. 
But Batali's theory makes sense to David Tisi, 
a food-development consultant who has 
spent much of his career studying pizza. 

"As you cook, some ingredients vaporize, 
and these volatilized particles can attach 
themselves to the walls of the baking cavity," 
Tisi says. "The next time you use the oven, 
these bits get caught up in the convection cur¬ 
rents and deposited on the food, which adds 
flavor." Overtime, he says, more particles join 
the mix and mingle with the savory soot from 


burned wood or coal—the only fuels worth 
using—to create a flavor that you can't grow 
in a garden: gestalt, if you will. 

That explains why the only San Francisco 
pizza I can tolerate is from Tommaso's, a 
restaurant whose wood-fired oven has been 
crackling since 1935. Still, there's something 
off with the crust. 

"Water," Batali says. "Water is huge. It's 
probably one of California's biggest problems 
with pizza." Water binds the dough's few 
ingredients. Nearly every chemical reaction 
that produces flavor occurs in water, says 
Chris Loss, a food scientist with the Culi¬ 
nary Institute of America. "So, naturally, the 
minerals and chemicals in it will affect every 
aspect of the way something tastes." 

Batali himself encounters the water 
problem at his upscale New York restau¬ 
rant Del Posto, where he makes traditional 
Italian food. The tap water in Manhattan is 
far different from that of the motherland. 
His solution: create his own mineral-water 
composite. Working from a chemical analy¬ 
sis of Vacqua italiana, Batali's team basi¬ 
cally clones the H 2 0 that gives the food in 
Italy its—well, its gestalt. He plans to do 
this at Pizzeria Mozza in LA, but the joint's 
Italian-style pie is too lightweight for my 
taste. Which means I'm still waiting for 
some other enterprising chef to deliver my 
New York pizza fantasies to the Left Coast. 
Hint, hint, —joe brown 


Food Science 
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Email from Beijing 
to Beverly Hills. 


Works around the world. And around the block on America's most 
reliable wireless network. With expanded coverage, we're now 
available in even more countries. 



BlackBerry® 8830 World Edition 

Email and Phone 
Web Browser 
Bluetooth® Capable 
Trackball Navigation 


To learn more about our global wireless solutions, consult with your dedicated business representative. 



Call 1.800.VZW.4BIZ Click verizonwireless.com/global Visit your local Verizon Wireless Store 

America's most reliable wireless network claim based on fewest aggregate blocked and dropped connections. See verizonwireless.com/bestnetwork for details. ©2008 Verizon Wireless. 










Waste Management 


The Collector 

Deleting Dad's huge cache of toxic computer equipment. 

my brothers and i didn’t know Dad had a problem. We knew he had 
an insanely large collection of computers and related paraphernalia. I was 
living in Washington, DC, and somehow Alex and Andrew, back home in 
Seattle, had failed to notice that Dad could barely move around his apart¬ 
ment and was navigating from room to room via narrow, oyster-gray corri¬ 
dors formed entirely by PC towers. *i But now it all had to go. His building was 
being demolished. Dad had to be out in three months. Alex and Andrew called 
me for assistance. «i The biggest problem, they told me, wasn’t just volume. 


In ecofriendly Seattle, garbage collectors 
won't take computer hardware—filled as it 
is with PVC and phthalates. Dad persisted 
in holding on to the notion that somewhere 
out there was a charity desperately in need 
of a half ton of mid-1990s computers. It was 
not the case. 

I did what I could to help coordinate. Alex 
posted an ad on craigslist for a two-day event: 


“Huge stash of PC equipment, for free or for a 
dollar." He was in charge of our online strat¬ 
egy because he knows nothing about com¬ 
puters. He could lure people in with jazzy, 
noninformational emails. “Yes, they work," 
he wrote to one mark. “Most of them. Picture 
the scene inside the Jawa sandcrawler in Star 
Wars, with all the obsolete droids." 

Dad's landlord let them borrow a vacant 


apartment upstairs, a cramped one-bedroom 
with dirty carpeting and a sticky kitchen¬ 
ette. They filled it. Tupperware bins over¬ 
flowed with cables. Scanners, monitors, 
and printers claimed the corners. Dad 
rubber-banded software and drivers to 
sundry peripherals. 

It was an emotional time: We were trying 
to transfer stuff from Dad—a nut we know 
and love—to a bunch of nuts we neither 
knew nor loved. One man immediately called 
his wife in a paroxysm of excitement. When 
he told her to bring an additional vehicle 
for hauling, it seemed our savior had come. 
Then she exercised her veto. 

Dad took the whole thing pretty well. He 
chatted with fellow hoarders about the best 
places to score unopened Windows 95s, and 
he hid a few favorite pieces. He still rents two 
storage lockers, at $127 a month each, for 
the stuff “too valuable to throw away." My 
brothers probably set aside a few items, too. 
Judging by their bedrooms and car trunks, 
Dad's behavior might be genetic. 

After two days of solid crowds, there was 
still too much crap. I phoned every e-waste 
hauler in Washington state before I found 
Computer Equipment Resources, out of Car¬ 
nation. A guy named Vince met Dad and my 
brothers on the appointed day. 

At first, everyone, including Vince, 
observed this weird, unspoken protocol 
that they were to handle the equipment as 
fragile objects of considerable worth. By 
the end of the day, even Dad was hurling 
monitors into the back of the truck and lis¬ 
tening to them crack. The bill was $630, 
which my brothers and I split. Dad is chron¬ 
ically broke, a condition likely not unrelated 
to his stashing disorder. 

He was always a collector. When I inter¬ 
viewed him for this story, he told me that 
in the mid-'70s he owned 25 Volkswagen 
Bugs, which he kept parked on San Francisco 
streets. That made me think of Alex's accu¬ 
mulated Japanese model kits, so I asked my 
brother how he knew he would never turn 
into a hoarder like Dad. 

“The short answer? I don't," Alex said. “But 
the stuff I collect is actually worth something. 
Some of the Super Nintendo games I have 
are worth, like, 60 bucks."— emma marris 
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PROFITABILITY ANALYSIS: DARK CASTLE ENTERTAINMENT 


WHITE KNUCKLE, EDGE OF YOUR SEAT, 
SPILL-THE-POPCORN PROFIT. 



PRODUCTION COSTS 


MARKETING COSTS 


PARTICIPATIONS/RESIDUALS 


CULT FOLLOWING 


Numbers never tell the whole story. Which is why CIT looked at Joel Silver and focused on his 
ability to turn out profitable films like Gothika and Romeo Must Die, and blockbuster franchises 
like Lethal Weapon, Die Hard and The Matrix Trilogy. To help maintain his streak we structured 
and underwrote $220 million in financing - a deal that gave him empowerment to greenlight 
his own projects and maintain ownership over his films through Dark Castle Entertainment. 
How did we do it? By bringing together a group of true, movie-savvy financial backers who 
saw the same potential in Dark Castle that we did. The fact is, that’s our specialty at CIT, seeing 
potential and creating partnerships, relationships and customized financial solutions that ensure 
success. To find out more, visit cit.com. 


cur 

CAPITAL REDEFINED 


TRADE FINANCE TRANSPORTATION FINANCE CONSUMER FINANCE VENDOR FINANCE CORPORATE FINANCE 

©2008 CIT Group Inc. CIT. the CIT logo, and Capital Redefined are registered service marks of CIT Group Inc. 





























Relax Responsibly iufjDi|£D by crown imports llc, Chicago. 


Full flavored yet uncommonly smooth. A beer that 
category. A beer of its own 


UNWRAPS MYSTERY 


















nnHti«Un>«rl> Tkivrl Back with their first proper album 
POrLlanBaa. I illlll since 1997 (hey, at least they beat 
Gn’R’s Chinese Democracy ), trip hop pioneers Portishead transcribe the 
bleak cinematic DNA of their first two releases into a worth-the-wait, genre- 
defying odyssey. We’ve been mesmerized by “The Rip,” with its astonishing 
transformation from folk noir to krautrock, and the tense industrial rat-a-tat 
of “Machine Gun.” Third is downright up-tempo for this trio. But there’s always 
something—usually Beth Gibbons’ haunting invocations of personal demons— 
that drags the whole procession into despair’s exquisite embrace. Thank 
goodness. After all, who listens to Portishead for their message of hope? 
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4 Torrentfreedom.com 

The feds are talking 
about putting an end 
to traffic shaping— 
the ISP practice of disrupting 
P2P traffic to conserve band¬ 
width. But until the G-men step 
in, you’ll be safer—from your 
ISP and the RIAA—hanging 
with some insurgents. For 
$17 a month, Torrent Freedom 
gives you unlimited band¬ 
width, 1-Gbps upload/down¬ 
load speeds, and anonymous, 
encrypted VPN access to 
shield your shenanigans. 


3 Santogold: Santogold 

Music wonks will have a field day trying to 
describe the vibe of Santi White (aka Santo¬ 
gold). NewWave! Dub reggae! The second com¬ 
ing of M.I.A.! What's great is that they'll all be 
right. The butt-shaking rhythms on this self- 
titled debut live up to 
the hype that heralded 
them. Or, as White sings, , 

The rules I break got me 
a place up on the radar." 


Beauty & the Geek 

For just 60 minutes, 
try to look beyond the 
barefaced stereotypes— 
the busty bleached 
blonde and the sweater- 
vested smarty-pants— 
and love this show for 
what it really is: a bunch 
of clueless folks learning 
from one another on a 
surprisingly sweet (and 
oft hilarious) quest for 
self-betterment. For the 
final episode on May 13, 
the two MIPs (most 
improved pairs) go head 
to head. Don’t worry: We 
won’t tell anyone you 
watched. We’re, uh, not 
gonna watch either. 


S Urawaza: Secret Everyday 
Tips and Tricks From Japan 

What's better than a frosty beer? 
Using its suds to green your lawn. 
After exploring 
urawaza ("secret 
tricks" in Japanese) for 
wired, contributor Lisa 
Katayama collected 
104 thrifty remedies 
to include in this 
book—for everything 
from poison oak (shoe 
polish!) to picking up 
broken glass (bread!). 


Bertie the 
Pipebomb Figurine 

Jealous of your kid’s 
steampunk’d Lego R2-D2? 
Strike back with this 
limited-edition figurine. 
Modeled after the main 
character in Ashley Wood’s 
post-apocalyptic Web 
comic World War Robot, 
the 14-inch bot boasts 
43 points of articulation. 
Just be gentle with him— 
Bertie costs $18 per inch. 

The Watchmen 

Who watches the Watchmen? Come next March, every geek worth their salt. That's 
when director Zack Snyder's hotly anticipated adaptation of Alan Moore's legendary 
(and supposedly unfilmable) graphic opus hits the big screen. Until then, we'll be 
monitoringthecoolestPRswagyet:anofficial Watchmen count- 
down clock! Unfortunately, you can't buy it in stores. You've 
waited this long for the movie—what's another 7,633 hours? 


Playlist 


is® 

B Wii Fit If you play Nintendo’s Wii 
Sports for an hour a day and still look 
like a biggest Loser contestant, maybe 
it’s time to get your own version of 
trainers Jillian or Bob. Wii Fit guides 
you through aerobics routines, hula 
hooping, yoga poses, and martial arts 
moves. The included Balance Board 
tracks your weight and center of grav¬ 
ity. So when Fit asks you to drop and 
give it 20, it can tell whether you’re 
keeping proper form. Bonus: The humili¬ 
ation stays in your living room. 
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Bomb It 

The Bronx subway “bombers” of the ’70s had no idea they’d 
inspire an international movement, but overseas taggers took 
the spray paint and ran with it. In this graffiti doc, due in theaters and 
on DVD in May, Blek Le Rat stencils rodents along Parisian curbs; Sao 
Paulo artist Zezao “fat-caps” surreal mindscapes onto sewage tunnels; 
and Tokyo mom Belx2 splatters walls with little girl pictograms. 



Heineken BeerTender 

The Dutch brewery’s 5-liter minikegs 
are now regulars in the beer section of 
bodegas, but with their rotund refrig¬ 
erator footprint, they’ve been strictly 
for the customer on his way to a party 
or a drinking problem. That’s why 
Krups made the $299 BeerTender, 
a countertop kegerator specifically 
for Heineken’s bantam barrels of fun. 
It keeps your lager an ideal 39° F 
and monitors how close you and your 
petite soiree are to tapping out. 
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Folk Yeah! 

Flight of the Conchords’ Bret McKenzie (left) and Jemaine Clem¬ 
ent have hit the big time, what with their EP winning a Best Com¬ 
edy Album Grammy and HBO renewing their sleeper hit series. The 
group, formerly "New Zealand's fourth most popular guitar-based, 
digi-bongo, a cappella, rap-funk-comedy folk duo” has soared in the 
past year to the rank of New Zealand's second most popular guitar- 
based, digi-bongo, a cappella, rap-funk-comedy folk duo. With the 
April 22 release of their first full-length album on Sub Pop, FOTC 
are set to become the greatest Kiwi phenomenon since the Zorb 
ball, wired quizzed McKenzie and Clement about their love of jet 
packs and John Oates, —brian raftery 


WIRED: New Zealand has given 
us Peter Jackson, Lucy Lawless, 
and that guy who played Jango 
Fett in the last two Star Wars 
films. But when it comes to music, 
the last big New Zealand hit was 
OMCs "How Bizarre" in 1995. And 
we haven't heard from him since. 
clement: I think he went bank¬ 
rupt, actually. 

mckenzie: That's the danger of a 
one-hit wonder. He was a bit of an 
MC Hammer-type figure. Even in 
New Zealand, he was only famous 
for that one song. There's a fine 
line between catchy and annoying 
[starts singing the “doot-doot- 
doot” chorus of “How Bizarre "]. 
Thanks! Now that will be in my 
head all day. You guys recently 
won a Grammy for Best Comedy 
Album. How was the ceremony? 
mckenzie: The comedy award 
isn't even part of the main cere¬ 
mony. It's done in the morning 
with a breakfast buffet in a confer¬ 
ence center. There's all these really 
small categories—polka, spoken 
word—all sorts of awards that we 
hope to get into next year. We're 
trying to crack the polka scene. 
Now that the band has become 
better known in the US, what's 
the most extravagant item on 
your tour rider? 
clement: Deli meats. 
mckenzie: Jet packs. 
clement: He's just saying "jet 
packs" because he knows wired 
is a technology magazine. 
mckenzie: We have a jet pack 
that we fly around on before we 
go onstage, just like in the 1984 
Olympics. Hopefully, once we're 
bigger we'll get two of them so 
we don't have to take turns. 

Jet packs are pretty hard to 
come by nowadays. 
mckenzie: I know. What hap¬ 
pened to jet pack technology? 
Why aren't people developing 
that shit? And I'm massively dis¬ 
appointed that we don't have fly¬ 
ing cars. Or at least a hovercar, 
because that's barely flying—it's 
just floating. All they've come 
up with are those sneakers with 


wheels. That's the best traveling 
automotive invention?! 

Can't you buy a jet pack with your 
pay-cable fortune? 
mckenzie: Turns out it's not 
a fortune. Apparently, you have 
to keep going for years to make 
money. I don't know if we'll make 
it that long—we don't have that 
many songs. 

Have you at least gotten to meet 
some celebrities in the past year? 
mckenzie: The other night we 
did a gig with the Pussycat Dolls 
and the Temptations. 
clement: Well, we didn't really 
play with them. We just played on 
the same night, during cocktails 
and after dinner. We went back- 
stage and met the Pussycat Dolls. 
They were really... hot. I was going 
to say "nice," but the first thing 
I noticed was that they were hot. 
mckenzie: They were in these 
lingerie outfits, and we're just 
hanging out backstage, and the 
Temptations are cruising around. 
That's just how we roll now. 
According to your show, the band 
has only one groupie. Have you 
noticed an uptick in the adoring 
fans department? 
mckenzie: If we walk around 
together. Separately, people don't 
recognize us as much. Actually, we 
really haven't had any groupies. 
clement: Well, we did do one 
gig where we opened the back- 
stage door and there was scream¬ 
ing: Ahhhhhhh! But it soon died 
down into a very orderly meeting. 
Finally, which one of you is Hall 
and which is Oates? 
mckenzie: I can't decide. I'm 
a huge Hall and Oates fan. We 
listened to a lot of their music in 
the studio while we were record¬ 
ing, trying to emulate their har¬ 
monies and doing a Hall vocal 
style. Hall was even a guest on 
our show—but I'm looking for¬ 
ward to meeting Oates. 

So, if you were on a lifeboat 
and you only had room for one 
of them, who would you save? 
clement: I'd sacrifice myself. 

To keep Hall and Oates going. 
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Dizzee Rascal 



MATHS + ENGLISH 



With a pair of LPs in heavy rotation, the rapper behind 

eiepnont s'*il 


the glitchy hip-hop subgenre known as grime is a star 


in his native UK. But it hasn't added up to much state¬ 


II 

side. Maths should fix that. Spacey synths and staccato 



drums set the perfect pocket for Dizzee's double-time 
English. Special guests Lily Allen and UGK add extra 



wattage to the equation. -Angela Watercutter 


Tokyo Police Club 

ELEPHANT SHELL 

Clocking in at just under 30 minutes, the debut 
album from these Toronto postpunk revivalists isn't 
much longer than their two previous EPs. The good? 
The guitar hooks are still danceable, and the vocals 
are better than the intercom-like squawks of previous 
efforts. The bad? It sounds like a (slightly) extended 
remix of those two EPs. —Jason Jurgens 
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natomy of a Racer 


You can’t battle hard Admitit:Youtliiiikdiivingaracecariseasy.Witliclosedtracksandanthat 


turns and fierce 
rivals at triple-digit 
speeds without being 
an elite athlete 
from head to toe. 


horsepower, who needs talent—let alone athletic prowess? But unless you’ve 
trained your heart like a distance runner, built your muscles like a football 
player, and conditioned your body to withstand 150-degree heat, you'd 
probably kill yourself and several bystanders by the third turn. «1 Dishing 
out inertial forces of up to 5 gs, racing is one of the most grueling tests 
your body can endure while seated. Success demands a rare ability to 
stay calm and focused for hours while piloting a screaming land rocket mere inches from 
other victory-obsessed psychos. The best way to 
prepare is in an actual race car on an actual race¬ 
track. But track time costs tens of thousands of 
dollars a day. To keep fit without bankrupting their 
backers, drivers spend hours in front of simula¬ 
tors, log hundreds of human-powered miles, and 
go turbo at the gym. Here's a look at the anatomy 
of an auto racer.— kristen philipkoski 


BRAIN At 200 mph, 
the unprepared brain 
will trigger a panicky 
jolt of energy, flooding 
the body with the fight- 
v or-flight hormones 
adrenalin and cortisol. 

hen Patrick Jacobs 
trained racer Gil De 
Ferran, he coached 
the future Indianapolis 
500 winner to resist 
that primal instinct with 
controlled breathing 
techniques borrowed 
from Prana yoga. 


EYES Scanning the 
track for openings 
is the racer’s version 
of speed-reading, 
only with lives at stake. 
Drivers hone their 
ability to sweep for 
obstacles while editing 
out distractions (like 
the ads plastered over 
nearly every square 
inch of track and cars) 
using such sophisti¬ 
cated training programs 
as Farza Motorsport 2 
and Gran Turismo 5. 

Not surprisingly, many 
are formidable gamers. 


NECK The human head 
weighs about as much 
as a bowling ball—at 
5 gs, pencil-necked driv¬ 
ers would look like bob¬ 
ble heads. Seven-time 
world FI champ Michael 
Schumacher dons a 
weighted helmet while 
watching TV (the Speed 
Channel, no doubt). 
Result: Most racers have 
necks like linebackers. 


THERMOREGULATION 

Cockpit temperatures 
can reach 150 degrees, 
and drivers wear Nomex 
jumpsuits for protec¬ 
tion in fiery crashes. 

It’s normal to sweat off 
7 pounds during a race. 
How to prepare? No 
air-conditioned gyms 
for these guys—many 
drivers acclimate them¬ 
selves by training in 
sauna-like settings. 


HEART To power 
through a two-hour 
race, drivers must be 
in top cardiovascular 
condition, so they tend 
to be accomplished 
cyclists and distance 
runners as well. But 
most stop short of 
marathon-style train¬ 
ing, which can lower 
the heart rate to a level 
where sudden move¬ 
ments may cause light¬ 
headedness—rather 
an issue at 200 mph. 
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ARMS Controlling 
a race car’s steering 
wheel is like holding 
a medicine ball out in 
front of you for two 
hours—which is part of 
many drivers’ workouts. 
Brazilian FI champion 
Emerson Fittipaldi pad¬ 
ded his guns by grip¬ 
ping a 25-pound plate 
at arm’s length while 
simulating small turns. 


7 

CHEST The other key 
muscles engaged in 
steering are the pec¬ 
torals. Racing coach 
Jacobs suggests 
capping off three sets 
of bench presses by 
supporting the weights 
away from the body at 
an angle that mimics 
the driving position. 


ABDOMINALS 

One of the toughest 
challenges in motor 
sports is simply staying 
upright around hard 
turns. Smaller driv¬ 
ers can minimize the 
thrashing by reclining 
their seats. Bigger 
racers need stronger 
core muscles to control 
their mass as it speeds 
through space. The 
prescription? Hundreds 
of crunches a day. 


9 

LEGS On sharp 
corners, punching the 
brake pedal can feel 
like pushing down 
300 pounds. Drivers 
train with lunges and 
squats to strengthen 
their quads, and most 
coaches insist on 
free weights to recruit 
the stabilizing mus¬ 
cles in the lower back. 


10 

FEET Floorboards 
can reach temps in 
excess of 200 degrees. 
With protective foot¬ 
wear, drivers must 
come to terms with 
having really sweaty 
feet. There’s not much 
you can do in advance 
to practice for this 
one. (Firewalking?) 


11 

HANDS AND FINGERS 

Some coaches recom¬ 
mend aggressive hand¬ 
strengthening exercises 
using springed devices 
or foam balls. Jacobs, 
a former power lifter, 
says focusing on grip 
while doing curls or 
bench presses can also 
do the trick. 










They Might Be Giant 

Web-to-TV stars predict the next Web-tc-TV stars. 

The Web is awash in video. Unfortunately, it's quantity over quality, with countless two-minute 
videos that are more fungal than viral. Even a visit to the three top comedy sites—College Humor, 
Funny or Die, and Super Deluxe—can be a fruitless crapshoot not unlike watchi ng Saturday Night 
Live circa 1981. To help us find the gems, wired turned to Human Giant—the sketch comedy 
trio who've successfully made the leap from broadband to broadcast with a hit series on MTV 
(currently in its second season). Alums of the Upright Citizen's Brigade, Rob Huebel, Paul Scheer, 
and Aziz Ansari (below, from left) know funny, and with years spent cutting their teeth online, 
they know Web video. Here are Human Giant's picks for the best of what's out there, featuring 
special guest appearances by Michael Cera and Jonah Hill. — soniazj aw inski 



Human Giant's guide to the best comedy on the Net. 


FATAL FARM (1) 

the setup: Former college buds 
Jeffrey Max and Zachary Johnson 
take old ’80s TV show openers 
and twist them into dark comedy. 
These guys are pretty much your 
worst Nick at Nitemare. 
human’s take: Says Huebel: “It 
starts with something familiar and 
then takes a hard left to bizarre.” 
episode to watch: “Check out 
their version of the intro to The 
Golden Girls,” Ansari says. “You’ll 
never look at home-baked cookies 
the same way again.” (Thank you 
for being a friend, Aziz.) 

TINY HANDS (4) 

the setup: Airing on Comedy Cen¬ 
tral’s Motherload site, Jon Glaser 
{Be Kind Rewind) plays a full-grown 
man cursed—or is it blessed?— 
with baby-size hands. 
human’s take: “Glaser is a com¬ 
edy genius, and this shows why,” 
Scheer says. “He takes a very 
simple idea and layers it with 
emotion and depth that make it 
that much more hysterical ” 
EPISODE TO WATCH: On “Glove 
Shopping,” Glaser must buy him¬ 
self the ultimate accessory. David 
Cross shows up to lend a hand. 


DEREK AND SIMON (2) 

THE SETUP: Bob Odenkirk’s (Mr. 
Show) scripted series on Super 
Deluxe features episodes about 
the romantic escapades of two 
LA geeks. (Think you’ve blown 
a date? These guys mock a girl’s 
cutesy baby talk only to find 
out she’s partially deaf.) 
human’s take: “This was actually 
the first time I saw a Web series 
and thought, ‘Why isn’t this on 
TV?”’ Scheer says. 
episode to watch: “Sweet Tits” 
with Michael Cera. Says Ansari: 
“This kid’s gonna be huge!” 

JAKEANDAMIR.COM (5) 

the setup: Real-life College 
Humor.com employees Jake 
Hurwitz and Amir Blumenfeld turn 
the cameras toward their desks, 
chronicling their sidesplittingly 
dysfunctional, partially fictional 
work relationship. 
human’s take: “Consistently 
funny,” Scheer says. “It just goes 
to show, you don’t need a big 
budget to make hilarious shorts.” 
episode to watch: In “Sleeping 
Pills,” Amir slips a few you-know- 
whats into Jake’s drink—with eye¬ 
popping consequences. 


WAINY DAYS (3) 

the setup: Another series about 
a dorky single dude, starring David 
Wain from The State. 
human’s take: “You never really 
know where it’s going,” Huebel 
explains. “He always throws in so 
many random turns that it never 
feels like a normal sketch.” 
episode to watch: In “Dorvid 
Days,” Wain hitchhikes from 
NYC to LA to rendezvous with his 
online love only to be upstaged 
by her wheelchair-bound Stephen 
Hawking-esque brother (played by 
raspy Superbad-ass Jonah Hill). 

MICHAEL SHOWALTER SHOW (6) 

THE SETUP: It’s a Charlie Rose- 
style arrangement: Showalter 
peppers guests like Andy Samberg 
with awkward questions. But the 
real cringe-inducing moments are 
the host’s “off-camera” antics. 
humam’s take: “Showalter found 
an amazing way to revitalize a for¬ 
mat that has been done to death,” 
Scheer says. “My only complaint is 
that it’s too short.” 
episode to watch: “The episode 
featuring Human Giant,” Ansari 
says. “We actually elevated 
the entire show.” 
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Reviews 




TV 

Carrier 

You'll likely flip to PBS' new 
reality show for a sense 
of fantasy fulfillment: 

What would it be like to 
live on the USS Nimitz, a 
1,092-foot-long aircraft car¬ 
rier? But 10 minutes aboard 
this well-crafted (albeit 
formulaic) 10-part series 
and your enthusiasm will 
quickly be anchored by the 
5,000-person crew's grim 
destination: The perilous 
waters of the Persian Gulf 
to join the fight in Iraq. Love 
Boat this ain't. —Joe Brown 



DVD 

Golden Compass 

Is it a watered-down adap¬ 
tation of Philip Pullman's 
classic or a secular attack on 
our right to arm bears? Who 
cares. Director Chris Goetz's 
Dickens-meets-Tolkien fan¬ 
tasy may have ticked off 
religious groups and bombed 
at the box office, but it beat 
out Transformers for the 
visual f/x Oscar, courtesy of 
all those photorealistic critter 
fights. Worth watching for 
anyone curious to see exactly 
how many CGI stuffed ani¬ 
mals $180 million can buy. 
—Nate Ralph 
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Get more Human Giant 
at wired.com/extras. 
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Crystal McCrary Anthony 

Author, TV/Film Producer & TV Commentator 


Ask Crystal McCrary Anthony Why She Loves Her BlackBerry 


•BlackBerry 


Tm a mother, a novelist, a producer, and a TV commentator. Whether I'm reading an email from my 
children's school about a snow day, or sending comments on a script to my producing partner, my 
BlackBerry® smartphone keeps me in touch and on track. For social events, I make sure my evening 
bag can at least carry my BlackBerry. I use it to capture phrases, gestures and settings for my novels. 
If I'm debating with friends, I can settle it by looking up an answer with the web browser. It just puts 
everything in my life at my fingertips." 


Find out why people love BlackBerry, or tell us why you love yours, at www.blackberry.com/ask. 


©2008 Research In Motion Limited. All Rights Reserved. The BlackBerry family of related marks, images and symbols are the exclusive properties and trademarks of Research In Motion Limited. 
Screen image is simulated. Check with service provider for service plans and supported features. 














Permission to Come Abode 


Mock the apocalypse from 
a stylish new houseboat. 

Worried about melting ice caps 
and encroaching oceans? Take a 
nod from Noah and ride out the 
deluge in a floating home. In the 
Netherlands, where a quarter of 
the land is below sea level, the 
Dutch know that keeping your 
carpets above high tide requires 
three basic things: a buoyant 
foundation, flexible utility pipes, 
and a leash to tether the house 
to its property line. Beyond that, 
houseboats can be just as ambi¬ 
tious as any earthbound struc¬ 
ture. Here’s a look at our favorite 
modern-day arks, -rachel swaby 





Watervilla De Hoef (b> 

DE RONDE VENEN, 
NETHERLANDS 

Designer: waterstudio 

Adopting the life aquatic 
doesn't have to mean 
sacrifice—take suburbia 
along for the ride. Water- 
villa De Hoef floats on a 
prefab foam-and-concrete 
base that can also be con¬ 
figured to support a lawn, 
garage, or street. To fit 
the abode into an existing 
neighborhood, Waterstudio 
slid it into a notch cut out 
of the canal bank, giving 
this home on the water all 
the comforts of loam. 


Gray Residence co 

TOMAHAWK ISLAND, 
PORTLAND, OREGON 

Designer: URBANSUN 
If you're going to reduce 
your footprint on land, 
you might as well reduce 
your carbon footprint, too. 
An 80-gallon solar-heated 
water tank warms this 
house's forced-air sys¬ 
tem, while another tank 
collects rainwater that's 
used to irrigate the roof 
garden. Weather permit¬ 
ting, photovoltaic panels 
cover about 65 percent 
of the dwelling's daily 
energy needs. 


Piet Boon House <a> 

NOORDERPLASSEN, 

NETHERLANDS 

Designer: PIET BOON/ 

DE PEYLER 

This three-story home 
uses a heat pump to pull 
warmth from icy canals. 
How's that? Glycol-filled 
coils below the foundation 
tap the relative warmth of 
flowing water—even at 32 
degrees, it's often warmer 
than the winter air. The 
glycol then undergoes 
heat-intensifying com¬ 
pression before warming 
the bungalow's underfloor 
radiant heating system. 
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416 horsepower* 371 Ib-ft torque' 0-60 in 4.6 seconds* 

Top track speed of 170mph* Brembo brakes 8-speed SPDS transmission 


THE ALL-NEW LEXUS IS F 
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Ratings achieved using premium unleaded gasoline. © Lexus 2008. 







Reviews 



Personal Days 

ED PARK 

Paranoia runs rampant while office flirtations remain 
sadly unrequited in this hysterical novel from a found¬ 
ing editor of the arts and culture mag The Believer. A 
group of hipsters toil at a company where downsizing 
seems to target only employees whose first names 
begin with J. Told in first-person collective through 
outlined agendas and desperate emails, Park's story is 
set in an absurd yet believable workplace where per¬ 
sonnel, shutting down their computers for the week¬ 
end, earnestly consider the pop-up question "Are you 
sure you want to quit?" -Jay Ruben Dayrit 


ONCE YOU'RE LUCKY. 

TWICE YOU'RE GOOD 



Once You're Lucky, 

Twice You're Good 

SARAH LACY 

Business journalist Sarah Lacy doesn't just interview 
Web 2.0 entrepreneurs like PayPal mafioso Kevin 
Rose, Facebook wunderkind Mark Zuckerberg, and 
twice-lucky legend Marc Andreessen, she hangs with 
them, gains their trust, and gets the goods. No other 
recent chronicle delivers such intimate, behind-the- 
scenes glimpses into Silicon Valley startup life. Most 
revealing are the Zuckerberg chapters, where the 
tight-lipped, obnoxious prince reveals himself to be 
a (sort of) sensitive guy. -Mark Horowitz 








Sleeper Sell 


Howa self-published 
debut earned 
serious geekcred. 


Silicon Valley isn’t usually where aspiring 
authors go to kick-start a literary reputation. 
But for first-time novelist Leinad Zeraus, it 
proved the ideal launching pad: Sans publi¬ 
cist, promotional budget, or even publisher, Zeraus scored encomiums 
for his debut work, Daemon. How’d he do it? By courting bloggers and 
influential techies like Joi Ito, Stewart Brand, and Craig Newmark— 
demonstrating that if you can get the geek grapevine on your side, you 
don’t need Random House. *i The fast-paced technothriller tells the 
story of a terminally ill game designer who unleashes a diabolical, self- 
replicating Web entity that enlists disaffected Netizens in its mission 
to destroy civilization. *i As any anagram enthusiast (or mirror gazer) 
will have deduced, the author’s real name is Daniel Suarez, wired 
tracked down the 43-year-old database consultant at his home in Glendale, 
California. Why the pseudonym? “Part of it is that I have a dayjob, and I wanted 
to keep the two worlds separate,” he says. “Also, a Google search returns any 
number of Daniel Suarezes, but as far as I can tell I’m the only Leinad Zeraus.” 


432 PAGES 
$15.95 


Suarez finished Daemon in late 2004, then 
submitted it to dozens of literary agents. 
“Three actually read it/' he says. “One thought 
it was too long for the thriller genre, and the 
other two thought it was too complex." 

Finally, he and his wife, Michelle Sites, 
also an IT consultant, decided to take a page 
from the Daemon playbook and infiltrate 
the Internet's power grid. In fall 2006, they 
approached bloggers whose writings on gam¬ 
ing, warfare, AI, and social media Suarez had 
mined for the book. The couple formed their 
own publishing firm, Verdugo Press, and 
began producing copies through the print- 
on-demand service Lightning Source. 

A dozen or so bloggers wrote posts about 
the book, kindling sales of up to 50 copies a 
month. Then in April 2007, Rick Klau, head of 
publisher services at Feedburner, got a copy. 
Two things happened: Google acquired Feed- 
burner, and Klau, electrified b y Daemon’s all- 
too-plausible IT scenario, began pushing the 
book on anyone who would listen. 

“I just felt it would be a travesty if a lot 
of people didn't read it," Klau says. A new 
colleague at Google, algorithm wrangler 
Matt Cutts, gave Daemon a shout-out on his 
blog. Cyberwar pundit John Robb 
mentioned it on his site, and Ito 
wrote that it was “believable and 
realistic and still mind-blowing." 
Brand blurbed it on Amazon, say¬ 
ing Suarez was “better than early 
Tom Clancy." As of March, more 
than 1,200 copies had been shipped, 
and Zeraus nee Suarez is planning 
to release a sequel, Freedom ™, later this 
year. “When I finished the book," Brand says, 
“my feeling was that the sequel is not only 
desirable, but necessary." — joshmchugh 
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Capture videos, then 
drag and drop them 
directly into iTunes® 


THE EX-S10 MAKES IT EASIER THAN EVER 
TO CAPTURE AND SHARE MEMORIES. 

Expand your video sharing capabilities with the slim and stylish Exilim EX-S10. The easy-to-use EX-S10 captures 
MPEG-4 H.264 long length, high-quality movies that are a snap to share anytime, anywhere. This stylish, ultra-thin 10 
megapixel camera has a super clear LCD and powerful zoom. So the next time you are looking to capture and share 
video that will impress your friends, look to Exilim Digital Cameras. Visit exilim.casio.com to learn more. 


IL-IM 




YouTube -« iTunes 


10.1 3X 

MEGAPIXEL OPTICAL 


DETECTION 


This product's YouTube™ upload functionality is included under license from YouTube™ LLC. 
The presence of YouTube™ upload functionality in this product is not an endorsement or 
recommendation of the product by YouTube™ LLC. iTunes is a trademark of Apple Inc., 
registered in the U.S. and other countries. All rights reserved. 
iTunes is for legal or rightholder-authorized copying only. Don't steal music. 

©2008 CASIO AMERICA, INC. 



Visit exilim.casio.com to learn more 











You 

can’t 

solve 

the 

climate 

crisis 


It’s too big for one person 
to solve. It’s going to take 
all of us, working together. 
The good news is, the 
solutions already exist. But 
the only way we’re going 
to get them is by sending 
a powerful message to 
our corporations and our 
government. More than 
a million people, from all 
walks of life and across the 
political spectrum, have 
already come together to 
make their voices heard. 
Now we need you. Take 
one minute to join us at 
wecansolveit.org. Because 
you can’t solve the climate 
crisis on your own. 


But together can. 


©2008 The Alliance for Climate Protection 











The Fall of Micropolis 


blockbuster special effects ala 
Day After Tomorrow are awe¬ 
some-even that silly ice-encased 
Statue of Liberty—but you don’t 

need $100 million to plausibly depict post-apocalyptic ruin. Case in 
point: the unsettling dioramas photographer Lori Nix constructs out of 
materials like wood, buckwheat flour, insulation foam, and acrylic gel. 
In her series The City, she imagines abandoned municipal settings where 
nature is taking its ineluctable revenge. Museum of Art, for example, 
is a statuary hall festooned with beehives, the abstract sculptures of 

the animal kingdom; Library (above), 

Lori Nix shoots her tiny models to make shows trees slowly overwhelming the 

themiookreal, while photographers like tidy ranks of their pulped ancestors. 

Olivo Barbieri and Ben Thomas use a Tour the wreckage in May at the Redux 

Contemporary Art Center in Charleston, 
the difference at wired.com/extras . South Carolina. AsCilTLiNoVClk 



Look Sharp 

Paperless office left you with 
a surplus of pencils? Us too. At 
least Jennifer Maestre is putting the archaic 
writing implements to use, drilling holes in 
their shafts and stitching them together to 
create prickly sculptures like Naiad (shown 
here). Her latest works, on view in May at 
the Sculpture Objects & Functional Art fair 
in New York, take inspiration from draw¬ 
ings by Darwin-era biologist Ernst Haeckel. 
They're supposed to suggest creatures like 
anemones or sea cucumbers, but Maestre 
admits that some people see them as just 
plain suggestive: "I hear 'vagina dentata' 
more than I'd like." —A.N. 


MAY 2008 □ □ □ 































FLAUNT 



YOUR TASTE 


irrcorted Cognac Hannessy^P* •Vi;..-\oi.(30'i.£2003 Imported by Most Hennessy USA. New York NY HENNESSYand FLAUNT YOUR TASTE^are trademark. 
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License 
to Store 

Acquire the document in Vienna 
and transport it to Bjornoya. In 
case of capture, initiate protocol 19. 

But how will you store the file? 
That swag USB stick from the espi¬ 
onage trade show? Not likely. Try 
Maxtor's new BlackArmor 160-GB 
hard drive—with 128-bit AES 
encryption, it’s the most secure 
portable storage ever. Data 
is encoded by semiconductors on 
the drive itself, so even if you 
pull the platters out, you’ll extract 
only gibberish. And don’t 
bother trying to hack the thing: 

It would take about 30 years 
to come up with the proper six- 
to 24-character password. 
BlackArmor $149, maxtor.com 
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Just What 
the Doctor Ordered 

When Dr. Dre told Jimmy Iovine, chair of Interscope 
Geffen A&M Records, that he wanted to endorse a pair of shoes, 
Iovine replied that he should lend his name to "speakers, 
not sneakers.” Then he introduced the hip hop legend 
to the audio freaks at Monster Cable. Over the next two years, 
they tweaked countless headphone prototypes in 
pursuit of Dre’s desired sound: studio-quiet noise cancellation 
and deep, accurate bass. They even had to commission a 
custom 40-mm driver that’s rigid enough to deliver clear, rich 
low end yet light enough to go easy on your noggin. The little 
speakers are paired with a high-power digital amplifier 
that enables the Beats, as the headphones are named, to play 
very loud. After all, if you listen to Dre’s music at a reasonable 
volume, you might miss something. Like the point. 

Beats by Dr. Dre $399, beatsbydre.com 


Fetish 
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Wi-Fi throughout the hotel? 
Obviously, Hyatt Place got 
the memo about improving 

productivity. 99 



Welcome to Hyatt Place. We created a hotel experience more in step 
with your life. And you've enjoyed all the things that make it feel that 
way, such as free Wi-Fi, secure remote printing and a 42” flat-panel 
HDTV with plug and play capability for working or unwinding. Most of 
all, you’ve told us you appreciate the kind of thoughtful consideration 
that makes Hyatt Place your favorite place. Hyatt Place. It’s so you. 

For reservations at over 100 U.S. locations, 

call 888 HYATT HP (888 492 8847) or visit HyattPlace.com. 


mm 

S 


# 


HYATT 

PLACE" 

HyattPlace.com 


EARN FREE NIGHTS WITH HYATT GOLD PASSPORT* 


The earning and redemption of Hyatt Gold Passport points is subject to the complete terms and conditions of the Hyatt Gold Passport program, which are available at goldpassport.com. HYATT, Hyatt Place u and Hyatt Gold Passport® 
names, designs and related marks are trademarks of Hyatt Corporation. ©2008 Hyatt Corporation. All rights reserved. 

















GADGETS FOR THE ROAD 


Hyatt Place™ complements today’s tecn-savvy business traveler. 


HYATT 

PLACE” 





Portable media players enable you to take your “down time” with you while traveling, but their 
small size and easy-to-pack design can limit the entertainment experience you’re accustomed 
to. The right hotel can offer a true entertainment “upgrade” with comfort, connectivity, and 
high-tech amenities. Introducing Hyatt Place —a hotel designed around your lifestyle that 
seamlessly blends style, innovation, and technology. 

Here’s your entertainment guide to maximizing your next stay at Hyatt Place. Be sure 
to visit wired.com/promo/HyattPlugPanel for a chance to win a digital audio player. 


PORTABLE DVD 
PLAVER 


DIGITAL AUDIO 
PLAVER 


THE HVATT PLUG PANEL™ 


Plug your entertainment tech toys in when you travel. Equipped in each guestroom, you’ll find 
a 42 flat-panel HDTV and a Hyatt Plug Panel that allow you to easily integrate your favorite 
portable and media devices* directly into the TV. 

‘Remember to pack your A/V cables, power cord, charger, and accessories so you can stay connected on your next trip. 


HANDHELD GAME 
CONSOLE 


Its small footprint and light weight make 
this great for airplane tray tables, but car 
chases were meant for the big screen, 
not a 7” display. Thankfully, you can plug-in 
at Hyatt Place—connect your portable 
DVD player to the 42” flat-panel HDTV in 
your room via the Hyatt Plug Panel and 
get the full cinematic experience. 


Take that Formula One race from the 
little screen to the speedway. Hook your 
handheld game console into the Hyatt 
Plug Panel with a video out-cable and 
put yourself in the driver’s seat. Steal the 
pole position and take your victory lap 
in full-screen glory on the 42” flat-panel 
HDTV in your room. 


Plug your digital audio player into 
the A/V jack on the Hyatt Plug Panel 
to enjoy music and podcasts on the 
42" flat-panel HDTV speakers. Then 
you can unwind with your favorite 
playlist without having to untangle 
your earbuds. 

A 


ENTER FOR A CHANCE TO WIN A GADGET PRIZE 

Tell us about your favorite road warrior entertainment gadget and enter to win 
a digital audio player at wired.com/promo/HyattPlugPanel 

------ ------- A 


No Purchase Necessary. Starts 12:01 AM EST 4/19/08 and ends 11:59 PM EST 5/16/08. Open to all legal residents of the 50 United States/D.C. 18 or 
older except employees of Sponsors and their immediate families and those living in the same household. Odds of winning depend on the number of 
entries received. Void outside the 50 United States/D.C., and where prohibited. One prize will be awarded with an ARV of $200.00. Sponsors: Conde Nast 
Publications, 4 Times Square, New York, NY 10036. For full sweepstakes rules, visit wired.com/promo/HyattPlugPanel. 


































PENTAX 




Pentax K20D 

$1,800 • pentax 
imaging.com 

With a modest price and 
the highest megapixel 
count (14.6) in the group, 
you wonder what the 
catch is with the K20D. 
There really isn't any. The 
cam is thoughtfully set up 
with touches like a dedi¬ 
cated button that takes 
you directly to white bal¬ 
ance, drive mode, ISO, built- 
in flash adjustments, and 
image styles without any 
menu spelunking. Shooting 
primarily with the optional 
18-250 mm, f/3.5-6.3 lens, 
the K20D yielded impres¬ 
sive quality up to ISO 1600. 
Old-school Pentax fans 
rejoice: The K20D is com¬ 
patible with decades' worth 
of the company's lenses. 
WIRED Shoots 20 
frames per second at 
1.6 megapixels—perfect for 
posting action sequences 
to the Web. One-touch 
auto exposure bracketing. 
Innards protected by 72 
weather seals. 

TIRED Noisy shutter and 
autofocus. Pop-up flash is 
feeble. SD memory only. 

••••••• 


Olympus E-3 

$2,700 • olympusamerica.com 

Oh, E-3, you have so much going for you. 

A proprietary Supersonic Wave Filter 
sensor-cleaning system eradicates dust. 
Your articulated LCD makes live viewing 
of potential images a viable option in the 
field. That solid, weather-sealed body allows 
for shootin' in the rain. Your in-body image 
stabilization is top-notch, and your 11-point 
biaxial focusing grid gives you the fastest 
focus we've ever seen. But you fall so short 
on usability and high-ISO image quality. 

Your scattershot backside button layout is 
useless and confusing. And yes, you render 
nice, tight, well-balanced images up to ISO 
800, but after that your 10.1-megapixel, 
Four Thirds-format sensor just struggles 
to keep up with the competition. 
wired Comfy eyepiece. One-touch 
menu access to nearly 20 functions. 
Quickest focus we've used. 
tired Smaller 2.5-inch LCD. Features 
obscure XD memory card format. 

•••••• 
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Step-Up Shooters 

You don’t have to be a photojournalist 
to snap like one. These DSLRs serve 
up mondo megapixels and advanced 
options for thousands less than 
pro rigs, -jackson lynch 


Nikon D300 

$2,700 • nikonusa.com 

Big, pricey, and laden with features, Nikon's 
12.3-megapixel D300 is the best prosumer 
DSLR out there. The 3-inch LCD is the sharp¬ 
est, clearest camera monitor on the market, 
and the 51-point autofocus system is more 
accurate than any rival. Our model, bundled 
with a Nikkor AF-S18-200 mm, f/3.5-5.6 
lens, yielded stunning images with super 
color reproduction and low noise—even 
when pushed beyond ISO 1600. But the user 
interface both delights and flummoxes. The 
menu tree is logical, but the sheer breadth 
of options is enough to make your head spin. 
WIRED Comfortable and ergonomic. 
HDMI port for direct-to-big-screen 
viewing. Adjustable processor allows you 
to choose speed and color depth. Built-in 
flash's D-Lighting algorithm compensates 
nicely for operator error. 

TIRED CF memory card only. Bulky (5.8 x 
4.5 x 2.9 inches) and portly (2 pounds 
with battery and lens). 


Canon EOS 
40D 

$1,499 • usa.canon.com 

For budding photophiles, 
happiness is a warm 40D. 
The 10.1-megapixel cam's 
nine-point focusing sys¬ 
tem is quick and accurate, 
letting us squeeze off six 
sharp frames in a second. 
The bundled 28-135 mm, 
f/3.5-5.6 lens performed 
better than just about any 
piece of glass we've used; 
difficult shots of rapidly 
moving backlit subjects 
came out detailed and 
beautifully balanced (albeit 
after fiddling with power 
output and flash settings). 
Even dust—infamous for 
polluting DSLR image sen¬ 
sors—is not an issue: The 
40D's grime-phobic inter¬ 
nal components combine 
with a sensor unit that 
shimmies off particles. 
WIRED Spacious 3-inch 
LCD. ISO setting visible 
in the viewfinder. Dust 
management system 
works: No dip in image 
quality after weeks of lens 
swapping. Smart Ul. 
TIRED CF memory cards 
only. No shade included 
with lens kit. 
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Rocksteady 



Visit wired.com/gadgets 
for daily reviews and news. 


EadgET Lab 


Jittery hands shouldn’t get in the way 
of a good view, image-stabilized 
binoculars use electronic gyroscopes 
and fluid-filled prisms to compensate 
forthe shakes, -mathew honan 


Nikon StabilEyes 
VR 12x32 

$799 • nikonusa.com 

Nikon's shake-stopping field glasses are solid 
all-around performers. The binoculars are 
easily mastered right out of the box and have 
a simple switch for activating stabilization- 
superior to the controls on any other model 
tested. And that stabilization worked extremely 
well, though it's not quite as jiggle-proof as the 
Fujinons. The one big drawback is fit. We couldn't 
get the eyepieces to conform against the face, 
and we noticed pronounced vignetting—a 
reduction in brightness and contrast around 
the edges of the viewed image. 
wired Pause button lets you return briefly 
to normal viewing without fully exiting 
image-stabilizing mode. Topside finger-holds 
ensure a great grip. Five-degree field of view 
lends a wider peripheral vantage. 

TIRED Irksome vignetting reminded us of look¬ 
ing at old-timey photos through a stereoscope. 
So-so performance in low light. 


Canon Image 
Stabilizer 
10 x 42 L IS WP 

$1,599 • usa.canon.com 

These Canons were impres¬ 
sive at first blush but disap¬ 
pointed as we got to know 
them. While the lenses suck 
up plenty of light and the 
6.5-degree field of view is 
ample, these binocs are a 
mess in almost every other 
respect. When pressing the 
image stabilization button, 
we separated the rubberized 
exterior from the body. It was 
attached with only a small 
strip of double-sided tape. 
Worse, we could hardly tell 
when stabilization was on. 
Only the most minor vibra¬ 
tions where cut by these 
poor performers. 

WIRED Compact at 5.4 x 6.9 
x 3.4 inches and 36.8 ounces. 
Effective in low light. 

TIRED Rubberized housing 
is flimsy. Vibration reduction? 
Britney Spears is more stable. 
• ••• 


Bushnell 

Stableview 

$900 • bushnell.com 

These 10 x 35 peepers from 
Bushnell are more stable than 
Mike Brady, yet small enough 
for Cindy to tote without 
any whining. Even when sub¬ 
jected to vigorous Richter 
scale-worthy shaking, they 
were able to maintain a solid 
image; only the Fujinons 
performed better. 
wired Two stabilization 
modes for normal and extra- 
jittery action. Packs away 
easily at 7.3 x 6 x 3.5 inches. 
Telescoping eye cups for per¬ 
fect fit. Snazzy carrying case 
doesn't scream "bird nerd." 
TIRED Wimpy 10X 
maximum magnification 
left us feeling far from the 
action. Hope that target's 
stationary: Horizontal track¬ 
ing was jumpy in high-level 
stabilization mode. 


Fujinon Techno-Stabi 
14x40 

$2,000 • fujinonbinos.com 

These rugged rangers are built for real-world 
abuse. The waterproof body survived a full sub- 
mersive dunk with no ill effect. And while the 
14X magnification cranked in on distant action 
nicely, the real jaw-dropper was the incredible 
image stabilization. The binoculars maintained 
a steady field, even when rapidly shaking them. 
But all that comes at a hefty price: At 43 ounces, 
they're heavier than a Tolstoy novel. 
wired Excellent stabilization under just about 
every condition we could muster. Best choice for 
nasty weather. Easy to operate one-handed. 
TIRED Image stabilizer is a bummer for birders 
-it produces an audible high-pitched screech. 
Shallow eye relief sucks for glasses wearers. 
Weight wore out our geeky arms quickly. 


FROM THE GADGET LAB 


Lenovo ThinkPad X300 

$2,825 • thinkpad.com 

No one will dispute the MacBook Air’s sexy looks, but its dearth of ports and lack of an optical 
drive have many thinking it’s just a throwaway. In contrast, the X300 is a full-featured lap¬ 
top, shrunken to (just about) the Air’s diminutive size yet still sporting a CD/DVD drive. The 
screen is the same 13.3 inches, though less bright than we’d like. But the X300 really shines in 
connectivity, offering every option you could need: three USB ports, VGA output, and Ether¬ 
net, plus every conceivable wireless radio, even WiMax. —Christopher null 
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Introducing The Nissan Rogue 


A Whole New Way To Make Driving Fun. 



Starting at $19,250. The all-new Nissan Rogue, with our intuitive all-wheel drive 
system for enhanced on-road handling and an intelligent CVT transmission for smooth 
and powerful acceleration. No wonder it was just awarded Best New Small Crossover by 
Kiplinger’s magazine.* It’s a whole new way to make driving fun. NissanllSA.com 



As shown, $24,190. “Starting at” MSRPfor Rogue S FWD. “As shown" Rogue SL with Premium Package. Excludes tax, title, license, destination SHI FT_ performance 

charge and options. Dealer sets actual price. * Kiplinger’s Personal Finance, March 2008. Tread Lightly!’' Please. Always wear your seat belt, and 
please don’t drink and drive. ©2008 Nissan North America, Inc. 



























Scott Brown 



I 


My Fellow Americans 

Brothers and sisters, it’s time for us nerds 
to embrace our rise to power. Can we do it? Yes we can! 



A 



s an indifferently dressed white guy who 
counts Joss Whedon, musical theater, and March 
Madness among his interests, I don't think I can 
call myself a true, diamond-cut nerd— shapeless 
dork is closer to home. If anything, Pm a natu¬ 
ralized half-nerd, or what Benjamin Nugent, 
author of the fascinating mock ethnography 
American Nerd: The Story of My People, calls a 
fake nerd, a parasitic species that tends to nest 
in the media business. Which brings us to the big 
questions at the heart of Nugent's book: What 
is a nerd? And who gets to be one? 

Just about everybody these days, and maybe that's a problem. Nerdiness, as has been 
noted repeatedly and self-referentially in these pages, is a hot commodity: You can see it in 
bands like Gnarls Barkley and Arcade Fire, in films like Napoleon Dynamite and Superbad, 
in television programs like Chuck and The Big Bang Theory, and in books like Nugent's. But 
while nerd chic may be all the rage, Nugent argues that it's just a fad, and the "real" nerds 
are still out there: furtive, defensive, some of them caped, and all of them stubbornly unas¬ 
similated, even in a society where ownership of electronics, skill in videogames, and knowl¬ 
edge of B-list comic book characters like Iron Man are considered hip essentials. In other 
words, a cool hip hop act may call itself N.E.R.D., but nerds will still be nerds: a despised 
minority most at home in rule-driven power fantasies involving busty, half-dressed half¬ 
elves—and the revenge of the jocks is right around the corner. 

The thing is, I'm not sure what a "jock" looks like, outside of an old John Hughes 
movie. Turn on ESPN. Those burly guys in the NFL? Off the field, they're gamer geeks 
and have the Madden Bowl trophies from 
EA to prove it. Certainly there exists a Nerd 
Continuum, with Asperger's-afflicted add¬ 
ing machines at one end, iPhone-tapping 
hipsters at the other, and an agglomera¬ 
tion of misfits and fanboys crowding the 
middle. But that middle is growing. Not 
all of us call ourselves nerds, but every¬ 
one's nerdy about something. Nerdiness 
is a necessity in our niche-riddled age. The 
nerd, with his specialized argot, obsessive 
rankings, and targeted passions, is moder¬ 
nity's Bizarro World take on the Renais¬ 
sance man (or woman). 

In fact, the nerd contingent has become 
so large that even Barack frakkin' Obama 
is, as of this printing, rumored to be plan¬ 
ning a trek to the ultimate nerd summit: 

Comic-Con in San Diego. If Obama's a 


VOTE FOR CNARLS 



STANDING UP FOR NERDS EVERYWHERE 


nerd—or even pandering to nerds—then all 
bets are off. Bye-bye, Urkel! So long, Booger! 
Our ghettoization is over. The question 
now isn't Are you a nerd, but What kind of 
nerd are you? 

Which is why, my brethren and sistren, the 
notion of romantic oppression—the phan¬ 
tom wedgie we've felt twixt our glutes since 
middle school—is something we can no 
longer afford. As D&D creator Gary Gygax's 
flaming funeral barge heads across the Styx, 
we of the highwater clan must accept that 
times have changed. Our ethos has rewrit¬ 
ten social DNA, which means (gulp) we're in 
charge now. Let's just say it: We won. Who 
invented the Internet? Nerds. Who rolled 
the ol' 12-sided and invaded Iraq? Nerds. 
(Paul Wolfowitz? Power nerd. Also: Bad 
nerd! Bad!) In a million subtle ways, from 
the control-panel layout of Facebook to the 
undeniable tricorderness of smartphones, 
the world is now built by nerds for nerds. 
And that's the hardest thing for a minority 
to accept: that it's infected the mainstream 
so completely, it's become the mainstream. 
Nerds have exchanged uniqueness for ubiq¬ 
uity. It's over. And uneasy lies the head that 
wears the horn-rims. 

Nerd chic will pass, there's no doubt 
about it. (I'd argue it's nerdstalgia, not true 
chic: a fond regard for a pocket-protected 
archetype that exists more in American 
iconography than in reality.) But nerd dom¬ 
inance is here to stay. We're not attacking 
the Death Star. We are the Death Star. So 
let's not waste one more second imagining 
ourselves a uniquely persecuted tribe. We 
are the norm, which means our responsi¬ 
bilities extend far beyond self-preservation. 
"Yes we can" is the catchiest mantra on the 
campaign trail. There was a time when we 
were so downtrodden, such an optimis¬ 
tic sentiment couldn't be uttered in our 
accursed tongue. But yes it can. It's 01111001 
01100101 01110011 00100000 01110111 
01100101 00100000 01100011 01100001 
01101110. Doesn't exactly trip off the tongue, 
but it brings saline to my ocular cavities 
just the same. DS 
///////////////^^^^ 

email scott_brown@wired.com. 
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CRAFTING A BETTER BEER. 
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Michelob.com 


©2008 Anheuser-Busch, Inc., St. Louis, MO 












Planet 

Amazon 


Books and DVDs 
are fine, but while you 
were setting your 
1-Click preferences, 

Jeff Bezos created 
the world’s broadest, 
smartest, most versatile 
technology platform. 
Cloud computing 
has arrived. Go ahead, 
look inside. 

BY SPENCER REISS 


Jeff Bezos’ store in the sky is hard to beat 
for books, CDs, and a zillion other products. 
It’s also great for quick technology fixes. 
Say you need a fat HP server for hosting 
the too-moronic-to-fail Facebook app you 
plan to launch next week. Only $1,300 and 
change! Hit 1-Click. Select expedited ship¬ 
ping. What’s for lunch? 

But there’s a cheaper, faster, better way 
to satisfy your hardware jones. Tucked over 
on the left side of the page, the nerd gnomes 
in Beacon Hill, Seattle, have embedded an 
option that blows computer shopping into, 
well, the clouds. Click on “Amazon Web Ser¬ 
vices.” Key in your Amazon ID and password 
and behold: a data center’s worth of com¬ 
puting power carved into megabyte-sized 
chunks and wired straight to your desktop. 
Clones of that HP tower cost 10 cents per 
hour—10 cents!—and they’re set to start 
spitting out widgets as soon as you upload 
the code. Virtual quad cores are a princely 
80 cents an hour. Need storage? All you can 
eat for 15 cents per gigabyte per month. And 
there’s even a tool for monitoring your vir¬ 
tual stack with an iPhone. No precious cash 
tied up in soon-to-be-obsolete silicon, no 
3 am runs to the colo cage. Outsource your 
infrastructure to Amazon! 

There’s a name for this: cloud computing. 
Or less poetically, utility computing, or even 
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the unfortunate acronym HaaS, meaning 
hardware as a service. Whatever it's called, 
Jeff Bezos is loving it. On a sunny winter day, 
with Mount Rainier and the Olympic range 
on spectacular display, the bald billionaire 
sits in a conference room in the converted VA 
hospital that serves as Amazon headquar¬ 
ters. He's ticking off all the reasons why Ama¬ 
zon Web Services and its industrial-strength 
suite of online processing power, storage, 
and other geeky treats are the best thing 


to come out of the company since 1-Click. 
AWS capitalizes on Amazon's combination 
of computational skills and operational 
savvy. It piggybacks on a multibillion- 
dollar IT infrastructure. And it pulls in a 
whole new category of customers looking for 
rock-solid scalable computing on demand- 
blue-chip startups like Zillow and PowerSet, 
kids in garages building the next Google, 
even adventurous corporate IT jocks look¬ 
ing to offload some of the drudgery. 

But hold on, Jeff. Back in the material 
world of FedEx boxes and holiday wish lists, 
some 80 million Amazon customers this year 
are expected to drop $20 billion nonvirtual 
dollars into the Beacon Hill till. Computer 
hardware is right up there on the hit parade 
with Harry Potter novels and boxed DVDs of 
The Simpsons. For years, Wall Street and 
Silicon Valley alike have rolled their eyes at 
the legendary Bezos attention deficit disor¬ 
der. What's that secret pet project? Space¬ 
ships! Earth to Jeff: You're a retailer. Why 
swap pricey stuff in boxes for cheap clouds of 
bits? Cue one of Bezos' famed mirth bursts: 
“That's a really good question!" Honk! 

But Bezos being Bezos—ex-hedge-fund 
quant, cool Seattle Spock to Silicon Valley's 
high-flying Captain Kirks—there's also a 
really good answer, and it goes something 
like this: Don't get hung up on ecommerce. 
Don't fixate on Amazon Prime, media down¬ 


loads, or Kindle eReaders. And never, ever 
listen to Wall Street. Because while the pin¬ 
stripes gnashed their teeth about costs— 
more than $2 billion spent on IT!—Amazon 
was bolting together the world's broadest, 
deepest, smartest, most versatile global 
technology platform, ready for anything 
from running data centers to delivering cat 
litter. Now Bezos' globe-spanning empire is 
primed to lead the migration of computing 
power from the desktop to the Net. It's a shift 


potentially as dramatic as the desktop revo¬ 
lution that another Seattle-area company— 
often similarly underestimated—rode to 
power two decades ago. Jeff Bezos' aerial 
department store leafing out into a digital 
cloud forest. Amazon, indeed. 

If you’re an Amazon customer living 
between the Golden Gate Bridge and the 
western edge of the Rockies, there's a good 
chance your latest shipment originated in a 
big box rising from the sagebrush in Fern- 
ley, Nevada, a half hour drive up 1-80 from 
Reno. If a spreadsheet turned into a build¬ 
ing, this would be it: 14 windowless football 
fields of wide-open concrete. Inside, it's a 
Donkey Kong world of overhead conveyor 
belts, automated chutes, and robotic tilt 
trays. The floor is surrounded by two-story 
metal storage racks that could double as a 
data center's hard disk arrays. Tom Tay¬ 
lor, an operations maestro visiting from 
Seattle, reaches toward one of the shelves 
and pulls out a hefty tome entitled Intro¬ 
ductory Physics With Algebra as a Second 
Language: Mastering Problem-Solving. It's 
lightly used, with a barcode label pasted 
neatly on the cover. “The seller could be 
anybody," Taylor half shouts through the 
din and mandatory earplugs. “You need a 
scanner to know whose it is." 

Amazon is notoriously tight with opera¬ 


tional data. But the company does provide a 
few figures, and one shines a light on how far 
Amazon has come from the old Wal-Mart-in- 
the-sky concept. Almost a third of the store's 
total number of sales last year were made by 
people selling their stuff through the Ama¬ 
zon machine. The company calls them seller- 
customers, and there are 1.3 million of them. 
They're just one wave of outsiders to have 
washed over Bezos' threshold. The next is 
already breaking: Web developers itching 
to make their mark on the Net. 

The transformation from storefront to 
platform happened by evolution rather than 
design. It began way back in the dialup dark 
ages, when Bezos and his crew were look¬ 
ing for a cheap and easy way to expand the 
store's reach. One solution was to let Web 
developers link directly to Amazon prod¬ 
ucts on their own pages—and give them a 
15 percent bounty on sales they generated. 
Today that program, Amazon Associates, is 
the Net's definitive distributed sales net¬ 
work, turbocharged by the world's biggest 
archive of product information, customer 
reviews, and recommendations. One spooky 
Associates service dubbed Omakase—Jap¬ 
anese for “Leave it up to us!"—offers up 
Amazon product ads keyed to your site's 
content, your audience's response to ear¬ 
lier ads, and (gulp) the specific viewer's 
past Amazon purchases. Google AdSense 
with a kickback. 

Turning other people's sites into Amazon 
storefronts set a stage for the next leap: let¬ 
ting outsiders sell their own stuff through 
Amazon's platform. Third-party selling 
began in 1999 as a jittery response to eBay, 
which looked smart for avoiding handling 
things physical altogether. Amazon's auc¬ 
tions were a bust, but they kicked off what is 
now the thriving Amazon Marketplace (“Sell 
Your Stuff"). The company earns a cut of up 
to 15 percent from sellers who opt for plain- 
vanilla product listings (“12 used & new from 
$58.99"). High rollers can sign up for top- 
of-the-line Fulfillment By Amazon, which 
parks their goods on the shelves (45 cents 
per cubic foot per month), then slips them 
into Amazon's own shipping stream. If 
you're Target or the NBA (or, until recently, 
Borders), you can sit back and rent a world- 
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Outsource your infrastructure 
to Amazon! No more 3 am runs to 
the colo cage, no cash tied 
up in soon-to-be-obsolete silicon. 
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class ecommerce operation, from shopping 
cart to warehouse to delivery. 

The rationale for all this, in Jeff-speak, 
is "totally not abstract/' Meaning it's a no- 
brainer. "If you're trying to have not just 
every book but every out-of-print book, 
every indie-band CD, and every vinyl record, 
there's no way you're going to do it on your 
own. You have to open up.'' 

That turns out to be harder than it sounds. 
When Amazon plunged into auctions, its 
simple dotcom-era server-and-database 
combo was already staggering under the 
combined weight of growing complexity- 
recommendation engines, transaction tools, 
a steady rain of new features—and mush¬ 
rooming traffic. Beset by problems with 
speed, reliability, and scalability, engineers 
first tried migrating the whole hairball to a 
mainframe. It didn't help. Then they gam¬ 


Just across Highway 101 from the 
Googleplex in Mountain View, California, a 
banner fluttering from a nondescript build¬ 
ing heralds yet another high tech dream: 
Ooyala. Inside, a dozen software engineers 
wearing headphones pore over screen¬ 
loads of code while grazing on M&Ms and 
organic treats served in plastic tubs. The 
three founders, all Google emigres, are chas¬ 
ing a suitably big idea—interactive "hyper- 
video” with seamlessly embedded links. 
What they're not doing is blowing capital on 
shiny hardware. They built their television 
killer using little more than the desktops 
in front of them, plus major slices of com¬ 
puting power courtesy of Mr. Bezos. "You 
can't execute fast when you're running to 
the data center every night to fix machines,” 
says Ooyala engineering chief Sean Knapp. 
"Infrastructure is the big guys' most pow- 
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“Commodity businesses 
don't scare us,” Bezos says. “We've 
never had 35 or 40 percent 
margins like most tech companies.” 


bled on a Net-centric idea just beginning to 
bubble through the computer science world: 
loosely joined software modules, each per¬ 
forming a specific function while exchang¬ 
ing information with the others. Bingo. Log 
in to Amazon's gateway today and more 
than 100 separate services leap into action, 
crunching data, comparing alternatives, and 
constructing a totally customized page (all 
in about 200 milliseconds). 

The new architecture brought a huge 
improvement—along with an unexpected 
opportunity. "We were already building 
these really incredible, robust services for 
ourselves,” says Andy Jassy, who wrote 
the original Amazon Web Services busi¬ 
ness plan four years ago and has been run¬ 
ning the operation ever since. "It wasn't a 
huge leap to realize they could be valuable 
to other people.” Thus Amazon's next new 
business: opening not just the store in the 
sky, but the very silicon and software that 
keeps it aloft. 


erful asset. This levels the field.” 

Ooyala—that's "cradle” in India's Telugu 
language—epitomizes Amazon's vision of 
utility computing. Last December, Knapp 
and his crew beat more than 900 other 
AWS-powered startups in a demo derby, 
taking home $50,000 in cash and $50,000 
in usage credits. (Bonus prize: a decommis¬ 
sioned Amazon server plus a gold-painted, 
Bezos-autographed sledgehammer to bash it 
with.) Ooyala joins a who's who of high-pro¬ 
file AWS clients, including Justin.tv, which 
serves up a half-million live videostreams 
daily thanks to Amazon hardware. Real 
estate site Zillow recalculated the values of 
67 million US homes in several massive runs, 
and the gray old New York Times crunched 
150 years' worth of newspapers into search¬ 
able PDFs. An estimated 10,000 new devel¬ 
opers are signing up monthly, with the total 
closing in on 400,000. As New York venture 
capitalist Fred Wilson Twittered during a 
brief outage of Amazon's S3 storage ser¬ 
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vice in February, "amazing how many of 
the services i use are reliant on S3.” Among 
the temporary casualties that morning was 
Twitter itself, which stashes user profile 
images on Amazon's servers. 

Utility computing is Web 2.0's version of 
rocket fuel. "You don't generate your own 
electricity,” Bezos says. "Why generate your 
own computing?” The forces driving online 
apps—Internet bandwidth and reliability— 
also mean that, in terms of data per dollar, 
servers in your closet or colocation facil¬ 
ity can't compete with industrial-scale bits 
piped in from hundreds, even thousands, 
of miles away. 

Amazon's developer-customers reap sev¬ 
eral advantages. Capital efficiency is one. 
(Trendy Mountain View- and Delhi-based 
startup SlideShare cheekily dubbed one of 
its presentations "Using S3 to Avoid VC.”) 
Another is instant scalability. AWS users can 
add or delete server and storage capacity 
without getting up from their Aerons. 

AWS trades heavily on the fact that Ama¬ 
zon itself is the biggest customer. "We tend 
to build the things people are asking for 
internally,” Jassy says. And the idea that 
AWS is mostly about wringing extra bucks 
(especially off-season) out of Amazon's data 
centers? "We've far exceeded the excess 
capacity of our internal system,” Jassy says. 
"That ship sailed 18 months ago.” For a com¬ 
pany at which operational data is a state 
secret, that's a telling detail: AWS is now big 
enough to be piling up its own silicon. 

A museum of Amazon memorabilia 
decorates the Beacon Hill building's lobby. 
One cabinet enshrines a faded copy of the 
May 31,1999, issue of Barron’s. "Amazon, 
bomb,” the cover screams. Barnes & Noble, 
then the King Kong of booksellers, had 
already followed Bezos online. Wal-Mart 
was gearing up for a Net offensive, too. And 
Amazon's numbers, Barron’s smirked, were 
"gimmicky.” Nearly a decade later, Beacon 
Hill is still on top. "We can live with being 
underestimated,” Bezos says. 

That's easy to do, for the moment. Wall 
Street's best guesses for AWS's 2007 revenue 
don't even reach $100 million—the proverbial 
pimple amid nearly $15 billion in overall sales. 
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Projections are doubly hard to gauge because 
a big part of the appeal to Web-focused start¬ 
ups is what Bezos calls “paying by the drink.” 
Upload an app that no one uses, and Amazon 
doesn't charge a penny. Stable startups like 
widget maker Renkoo talk about spending 
around $1,000 a week on AWS; storage-heavy 
customers like photo site SmugMug can push 
that into five figures. 

But there is one indisputably positive 
indicator, for utility computing in general 
and maybe for Amazon in particular: the 
pack of other companies building data cen¬ 
ters capable of delivering similar services. 
Salesforce.com already offers Force.com, a 
platform for online business apps. Storage 
giant EMC recently paid $76 million for the 
online backup service Mozy. IBM has a proj¬ 
ect dubbed Blue Cloud, teed up to launch 
this spring, that reportedly targets financial 
services companies. Then there's Google, 
which has amassed a purported motherlode 


of computing power and bandwidth. And 
across Lake Washington there's Microsoft, 
orchestrating a global data center buildout. 
Bill Gates' anointed successor as Redmond's 
software king, Ray Ozzie, recently credited 
Amazon with “some fairly provocative, inter¬ 
esting services.'' But he also predicted “big 
volleys'' from the rest of the pack over the 
next 18 months. 

Bezos doesn't disagree. “I'd be surprised 
if no one else does this,'' he says, pausing for 
effect. “It's a really good idea!'' And there 
may be an ace up his sleeve. Any economist 
will tell you that a commodity business- 
storing and processing data, for instance— 
is a mug's game, with prices that plunge 
inevitably toward the cost of production (in 
the case of bits, pretty close to zero). That's 
music to Bezos' ears. “Commodity businesses 
don't scare us,'' he says. “We're experts at 
them. We've never had 35 or 40 percent 
margins like most tech companies.” 


That's not Amazon's only edge. Chasing 
those fat margins, both Google and Micro¬ 
soft are building their own Web apps—the 
same market indie developers can enter on 
the cheap using AWS. Sergey and Larry will 
gladly toss you the API for Google Earth— 
but if you're building a better mapping app, 
Amazon is your place. And even if Google or 
Microsoft eventually does embrace utility 
computing, would anyone building, say, a 
better search engine want to park their code 
in Mountain View? As VC Fred Wilson sug¬ 
gests, “Amazon is out-Googling Google.” 

One sure sign of where things are heading 
is the flock of geeky enablers circling Ama¬ 
zon's cloud. In November, Red Hat released 
a version of Enterprise Linux tuned for Ama¬ 
zon's services, opening a trove of3,000 Red 
Hat-certified apps to AWS developers. The 
Ruby on Rails crowd is all over Amazon's 
instant infrastructure, as are communi¬ 
ties pushing things like Erlang (an open 



COMMERCE 



Fierce Defender! 














source language for parallel processing) 
and Hadoop (an open source equivalent of 
Google's core software). Many startups, like 
Elastra and Coghead, are building first-wave 
AWS tools to take developers to the next 
level even faster. "Web services are part of 
a tectonic shift/' says Adam Selipsky, who 
heads the AWS product team. "Fortress- 
style software development is history." 

Bezos likes to say that Amazon is a soft¬ 
ware company at heart. That has a corollary: 
The more open it is, the more powerful it 
is. Consumers continue to get the world's 
best retail experience. Long-tail retailers 
get the world's best back office, plus shelf 
space in the mother of all malls. Develop¬ 
ers get a cheap, instant, essentially limit¬ 
less computing cloud. 

And there's the real disruption. Instead 
of building cute apps and ladling them out 
to the masses—the Google and Microsoft 
model—Amazon is delivering silicon power 


to the people. Bezos is fueling a flotilla of 
nimble, aggressive entrepreneurs, includ¬ 
ing frontier types chafing inside gilded pris¬ 
ons like the Googleplex. For them, AWS is 
a launch pad, not just for the next million 
Facebook apps, but also for personal live 
TV channels, virtual desktops, pay-by-the- 
mile auto insurance, and no doubt plenty of 
things no one has thought of yet. 

When Bezos wrote the company's original 
business plan—famously careening toward 
Seattle in a Chevy Blazer, his wife MacKen- 
zie at the wheel—he knew little about books 
and cared not much more: They were merely 
a vehicle for a larger vision. "We're willing 
to plant seeds and wait five to seven years 
for them to turn into trees," Bezos says. "We 
focus our strategies on delivering fundamen¬ 
tal services better than anyone else. Tech¬ 
nology changes. Competitors change. But 10 
years from now, nobody's going to say to us, 
'We love what you do, but it's too fast.' Or 


'It's too reliable,' or 'too cheap.'" 

Someone is watching the results—par¬ 
ticularly the 30-plus percent annual sales 
growth across Amazon's sprawling bazaar. 
Eighteen months ago, half the analysts fol¬ 
lowing the company rated the stock "sell" 
or "underperform"—Wall Street's equiva¬ 
lent of an F. Since then, the cost of an AMZN 
share has doubled, while the rest of high 
tech is relatively flat at best. Which is one 
reason why Bezos, who owns nearly 100 
million shares—worth more than $7 bil¬ 
lion-gives every appearance of being the 
happiest man in high tech. "People in this 
business spend a lot of time looking at ideas 
and asking, why do that? But sometimes the 
more powerful question is, why not?" This 
time, he doesn't honk. El 
/////////////^^^^ 

spencer reiss (spencer@upperroad 
.net) wrote about the rise of Chinese inno¬ 
vation in issue 16.04. 
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Grand Theft 
Robot 


iRobot thought it was a shoe-in for a lucrative 
military contract. Just one problem: a competitor 
with a cheaper—and eerily familiar—design. 

BY NOAH SHACHTMAN 


Jameel Ahed says he didn’t really read the email. He was preoccupied with trying to 
solve a few electrical problems on the robots he hoped his company would sell to the US 
Army for as much as $300 million, one of the largest robot orders in history. So he didn’t 
pay much attention to the fact that iRobot, his former employer and chief competitor for 
the Army contract, was suing him for stealing their designs. And he didn’t read the attach¬ 
ment ordering him to preserve any evidence related to the case. «1 Nevertheless, a few hours 
later that evening, Ahed began cleaning out his suburban Chicago office. He gathered up 
circuit boards and electronic components and threw them into a box marked iROBOT— 
maker of the cute little Roomba vacuum cleaner and sophisticated military robots. He 
stuffed the box into a green duffel bag, carried it outside, and put it in the trunk of a white 


Saturn registered to the parents of Kimberly 
Hill, his girlfriend and the chief operating 
officer of his company, Robotic FX. 

Around midnight that night, August 17, 
2007, Ahed and Hill drove to her apartment 
on Chicago’s North Side. The next morning, 
they went out to breakfast. When they came 

The PackBot—iRobot's military droid—has special 
oblong paddles that help it flip over. The Navigator, 
built by Robotic FX, used a similar mechanism. 
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A private detective photographed Jameel Ahed unloading iRobot-related equipment from his car. 


out of the restaurant, the Saturn's 
trunk was ajar. Ahed made sure the 
duffel bag was still inside. Then they 
drove to a Staples, where he bought a 
shredder and a disc-erasing program. 

On the way back, Ahed stepped out 
of the Saturn, opened the trunk, and 
emptied the contents of the bag into 
a curbside dumpster a block from 
Hill's apartment. 

Ahed didn't know that a private 
investigator was parked nearby. The 
PI, hired that morning, photographed 
the dumpster drop and recovered all 
of the gear. Then he reported back to 
his client: iRobot. 

Ahed was 20 years old when he joined 
iRobot in May1999, a biomedical engineering 
student at the University of Illinois on a sum¬ 
mer internship. In those days, the company 
was just 80 or so geeks in the Boston exurbs 
designing toys for Hasbro and doing research 
for Darpa. Ahed stood out. He was hardwork¬ 
ing, flirtatious, and outgoing. He dressed 
well (for an engineer, anyway) and drove a 
DeLorean. The only criticism anyone could 
level was that he had the arrogance of youth 
—he seemed to think he was the smartest kid 
in the room, that he could solve any problem. 
When the summer ended, iRobot gave him 
some robot parts to play with at school; when 
he graduated, they gave him a job. 

The company was a classic startup— 
almost a cliche. Everyone hung out together. 
Everyone worked constantly. “We'd sleep in 
the office, by the front door, so the first peo¬ 
ple arriving in the morning would hit us on 
the head and wake us up," says Tom Frost, 
Ahed's former supervisor. They watched 
movies at Ahed's apartment and test-drove 
robots at Frost's parents' house on the beach 
in Rhode Island. 

The range of projects at iRobot was stag¬ 
gering: an automated industrial floor cleaner 
for Johnson Wax (now SC Johnson), mak¬ 
ers of Windex and Pledge; a baby doll that 
laughed when its feet were tickled; and 
Urbie, a small, rugged military robot with 
flippers that enabled it to climb stairs and 
right itself when turned upside down. 

But Ahed was dissatisfied. He missed his 


hometown of Chicago, and he wanted to 
be his own boss—or at least to rise in the 
company a whole lot faster. Building radio 
antennas wasn't enough. In December 2001, 
he bought the domain name roboticfx.com , 
planning to launch his own startup. 

Then Frost chose Ahed to work on the 
electrical team for the PackBot—a descen¬ 
ded of the Urbie for which the company 
had high hopes. Ahed made two requests. 
He asked for a raise and for the machine's 
full electrical schematics. That set off alarm 
bells. Ahed already had access to the Pack- 
Bot's mechanical designs, which were kept 
on a shared server. If he got hold of the com¬ 
plete electricals, he'd be able to make a Pack¬ 
Bot on his own. 

Frost said no, and Ahed exploded. “I was 
left without the tools that I needed to do my 
tasks," he said later in a videotaped deposi¬ 
tion. “That frustration took me over the top 
... I told Tom if I didn't have—if I didn't get 
help, that I didn't want to stay." Ahed gave 
his two weeks' notice. 

Before he left, a company staffer demanded 
that he sign a final confidentiality agreement. 
Ahed complained but signed. The next day, 
an email was sent at 10:18 pm from his still- 
active iRobot account to his new Robotic FX 
address detailing how the PackBot's bat¬ 
teries were made. Shortly thereafter, Ahed 
packed up and returned to Chicago. 

In July 2002, a month after Ahed quit, 
Frost took five PackBot prototypes to 
Afghanistan. Near the mountainous Pak¬ 


istani border, the Army's 101st Airborne 
sent the squat, rectangular machines to map 
suspected terrorist compounds and find 
weapons caches. Normally, flesh-and-blood 
scouts would risk their lives to do these jobs. 
Now the 101st was risking only hardware. 
The soldiers liked the robots so much, they 
wouldn't let Frost take them back home with 
him. Stateside, Frost and his Army liaison 
became popular figures on the Pentagon 
briefing circuit, even pitching the robots to 
defense secretary Donald Rumsfeld. 

By the summer of2003, iRobot had orders 
for a few dozen PackBots at around $60,000 
each. And that looked to be just a warm-up. 
Advanced robots are the heart of the Army's 
$200 billion Future Combat Systems mod¬ 
ernization project. By 2030,15 brigades are 
to be reinforced by more than 1,200 little 
robot buddies. 

The firm's civilian business was taking 
off, too. In 2002, engineers applied what 
they'd learned building the SC Johnson floor- 
cleaner to a disc-shaped bot they called the 
Roomba. The quirky $200 robovac became 
the must-have gadget that holiday season, 
eventually selling more than 2.5 million 
units. On November 9, 2005, iRobot went 
public and emerged with a market capital¬ 
ization of more than $620 million. The Pack¬ 
Bot rang the Nasdaq's opening bell. 

Ahed, meanwhile, was working out of 
a small office and basement workshop 
attached to his father's dental practice. He 
was intent on creating a lighter, cheaper, 
easier-to-operate version of his former 
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iRobot's Tom Frost felt betrayed by his ex-colleague: "He worked for me. We'd been to each other's homes." 


employer's machines. And he was smart 
about it. He used inexpensive commer¬ 
cial processors instead of robot-specific 
chips. He designed custom fixtures so he 
could injection-mold thermoplastic rub¬ 
ber parts—much lighter than the PackBot's 
aluminum components. By 2004, Ahed had 
a bare-bones prototype he called the Nego¬ 
tiator. It weighed just 20 pounds and cost 
less than $30,000—half what iRobot was 
charging for a comparable early version 
of the PackBot. 

The Negotiator's driving system also beat 
the PackBot's, which at the time used two 
hockey-puck-like discs mounted on a con¬ 
sole—a nonintuitive and complicated setup. 
Early models of the Negotiator worked with a 
simple joystick. Later, Ahed incorporated an 
ingenious puppet controller, similar to what 
doctors use to teleoperate surgical machines. 
Pinch your fingers and the Negotiator's claw 


pinches, too. (The latest PackBot works with 
joysticks or a PlayStation-style D-pad.) 

Ahed debuted the Negotiator at a trade 
show in April 2004. He made his first sale 
three months later, and a few months after 
that he sold six Negotiators to the Illinois 
State Police for about $20,000 each. Then, in 
September 2005, an iRobot sales rep saw a 
Negotiator at a police conference in Miami. 
Like the PackBot, it was about 2 feet long 
and a foot wide, and it, too, had tanklike 
treads with ovoid flippers. He couldn't get 
his cell phone out fast enough. “You've got 
to look at this, quick," he told Frost. “This 
thing looks a hell of a lot like ours." 

Eventually, iRobot managed to buy a Nego¬ 
tiator through a third party. Frost and his 
team were struck by how closely the wheels 
and treads resembled the PackBot's. “It was 
upsetting," Frost says. “He worked for me. 
We'd been to each other's homes. Gotten our 


asses kicked in softball together." In 
February 2007, iRobot's lawyers sent 
a cease-and-desist letter to Ahed, 
demanding that he stop making and 
marketing the Negotiator. 

Five months later, in July, the 
Army announced its biggest ground 
robot contract ever. The so-called 
xBot deal would be worth up to $300 
million and cover as many as 3,000 
units—a surge. Robots were already 
a familiar sight on battlefields. In 
2004, the Defense Department had 
162 robots in Iraq and Afghanistan; 
in 2007 there were more than 5,000, 
from a variety of vendors. Most of 
the bots in the field were tiny—really 
just souped-up, radio-controlled toy 
trucks with cameras attached. But the 
Army wanted to deploy robots tough 
enough for combat conditions. And 
with the number of IEDs spiking, they 
wanted the machines yesterday. The 
first 101 would be due six months after 
the contract was awarded. 

Overseeing the contract was a 
Marine colonel named Ed Ward at the 
Robotic Systems Joint Project Office 
in Redstone Arsenal, Alabama. A for¬ 
mer helicopter pilot and business con¬ 
sultant, Ward was famous for establishing 
a cheap, reliable repair shop for bomb-han¬ 
dling robots in Iraq in just a few weeks. He 
wanted to bring that same kind of economy 
and speed to the robots themselves, and he 
thought $120,000 a pop for the upgraded, 
fully loaded PackBot was a lot to pay. “Look, 
if I see something strange down the road and 
I want to take a look at it, I don't need all the 
bells and whistles," Ward says. “I just need 
mobility and a good camera." 

Rather than go through a months-long 
bidding process, the JPO announced a drive- 
off, a sort of robot ropes course, to be held in 
August. And to bring prices down, the Army 
would then hold a reverse auction, encour¬ 
aging sellers to underbid each other. 

For iRobot, this was a crucial opportunity, 
a chance to get a bigger, more lucrative foot¬ 
hold in the military market. At first glance, 
the company seemed to have every advan- 
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tage over the competition. The xBot specs 
called for a robot weighing 50 pounds or less 
that could hurdle obstacles and scope out 
potential bombs. The PackBot was just a few 
pounds over and could already do all that. 

But when iRobot's people started dig¬ 
ging into the details of the contract, they 
were spooked. “Our initial reaction was, 
whaaaat?” Frost says. The request for 
proposals didn't mention reliability, even 
though the machines were destined for Iraq 
and Afghanistan. The reverse auction didn't 
make sense to them, either. “It's not unusual 
for a commodity like road salt, where price 
is the only discriminant,'' says Joe Dyer, 
a retired vice admiral who now oversees 
iRobot's government business. “But a tightly 
integrated technology? If there's a prece¬ 
dent, I'm unaware of it.'' 

The company plowed ahead, eventually 
entering two machines—a modified PackBot 
and a model tailored for the Future Combat 


Systems program. There were so many mod¬ 
ifications to be made, like switching to off- 
the-shelf encoders, gears, and cameras, that 
engineers began working around-the-clock 
shifts. In August, Frost and his crew flew to 
Huntsville, Alabama, home of the JPO and the 
site of the drive-off. They tipped the beds over 
in one of their hotel rooms and converted the 
place into a makeshift repair shop. 

Race day began with a weigh-in and a 
quick inspection. Soldiers confiscated the 
engineers' cell phones and cameras to make 
sure that they couldn't contact (or even see) 
any of the other competitors. They led the 
PackBot crew into the 104-degree Alabama 
summer heat and onto the test track, an old 
firing range ringed with hills. 

Each robot was allowed 90 minutes to 
complete the course. The PackBot followed 
a zigzagging series of green flags against 
grassy fields—a challenge for electronic 
eyes—and identified mock IEDs in trash 


piles along the way. It barreled across sand¬ 
pits, gravel, and rock. Sitting in 6 inches of 
water, the robot lifted a 5-pound simulated 
pipe bomb and spun it around, showing how 
well its arm could move. It then drove up a 
ramp and into the back of a tractor-trailer, 
where it picked out coat hangers, bowling 
pins, and rocket launchers amid the shad¬ 
ows. Finally, the PackBot had to show how 
fast it could sprint—and how slow it could 
creep along. “That was the worst part," says 
PackBot driver John Souliere. “As the clock is 
ticking down, we're watching it go as slowly 
as it can." But the bot made it with 12 min¬ 
utes to spare. Frost and his team returned to 
Boston exhausted and triumphant. 

And the Negotiator? Ahed and his repre¬ 
sentatives rebuffed requests for comment 
(about this and every other aspect of this 
story). In fact, no one will describe the Nego¬ 
tiator's performance on the record: Army 
officials won't even reveal how many teams 
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competed in the xBot trial. But emails recov¬ 
ered from one of Ahed's hard drives say that 
the Negotiator lost power before it finished 
the course. Ahed apparently swapped out the 
battery and asked for a retest. He got it, and 
the Negotiator completed the course. 

A few days later, an official told Frost's 
crew that they'd have to run the course 
again. One of the tests relied too much on 
knowledge of military gear, he said. That was 
odd—how much wartime experience do you 
need to distinguish a rocket launcher from 
a bowling pin? Frost piled his team back on 
the plane, but bad weather grounded them 
in DC. They rented a car and sped down to 
Alabama. The shape and sequence of the test 
course had been slightly rearranged. This 
time, the PackBot finished with 40 minutes 
left on the clock. 

Meanwhile, as Frost's team was packing 
to return to Alabama for this second audi¬ 
tion, iRobot's lawyers emailed Ahed to notify 


him of their lawsuits filed in Alabama and 
Massachusetts for patent and trade secret 
theft. The following morning, a Saturday, 
the private investigators snapped the pic¬ 
tures of Ahed's dumpster run. 

Ahed spent the rest of that weekend 
scrubbing files from his hard drives and 
destroying the CD-ROMs he had collected 
from the office. Many of them contained 
information about early Negotiator designs. 
He fed so many CDs into the shredder, it 
finally gave out. He bought a second one. 

On Monday, August 20, a district court 
judge in Alabama issued a temporary 
restraining order against Robotic FX, 
demanding that it preserve “all evidence, 
information, data, and documents." The next 
day, iRobot's lawyers showed up at Robotic 
FX's office, US marshals in tow. 

They searched the office, then Ahed's par¬ 
ents' house, and finally headed to Hill's apart¬ 


ment in Chicago. Ahed and Hill got there first, 
barely, and went in through the back door. 
Hill let the marshals in the front while Ahed 
ran to the bedroom. His laptop was there, its 
screen displaying a message that the hard 
drive had been wiped clean. He unplugged it, 
put it in a case, and slid the case underneath 
the bed. Then he went to the living room, 
where the marshals were asking Hill where 
the computers were. She didn't mention the 
laptop. They found it anyway. 

And with that, iRobot figured the compe¬ 
tition to supply the Army's unmanned surge 
was over. Sure, the xBot contract was sup¬ 
posed to go to the lowest bidder, in theory. 
But the iRobot team was certain the military 
wouldn't give the contract to a “gentleman of 
such questionable deportment," as Dyer told 
me. For that matter, how was Ahed going to 
make 3,000 robots anyway? “We were very, 
very suspect of our competitor's ability to 
produce both quantity and quality," Dyer 
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says. “So we decided, we're not going to 
underbid a six-person company working out 
of Dad's dental shop." iRobot made what it 
considered a reasonable offer: $286 million. 
Ahed entered what he must have thought 
was an opening counterbid: $285 million. 
iRobot didn't bother to respond. 

On September 14,2007, the Army awarded 
the five-year xBot contract to Ahed for 
$279.9 million (Ahed knocked off the extra 
$5.1 million to sweeten the deal). 

iRobot went into battle mode. The com¬ 
pany filed official protests with the Army 
and petitioned the Massachusetts judge for 
a preliminary injunction to put the brakes 
on the xBot contract. 


The Army fought back. Ward argued that 
there were too many bombs going off in Iraq 
to stop things now. “The number one cause of 
Soldier and Marine casualties are IEDs, and 
this system allows the Soldier and Marine to 
complete their mission while keeping them 
out of harm's way," he wrote to the Massa¬ 
chusetts court. “Without the xBot, the com¬ 
bat units will suffer additional casualties." 

On September 24, Ahed took the stand in 
US district court in Boston. He admitted to 
sweeping his office for old discs and circuit 
boards—because he no longer wanted “to 
have any iRobot memorabilia" lying around. 
Oh, and also because of his concern that he 
was being followed: “I was afraid someone 
was going to come and take them." 

Military brass didn't buy it. On October 23, 
Joanne Byrd, a contracting officer with the 
Army, concluded that there were “questions 
regarding the award" and that a “reassess¬ 
ment" of Robotic FX was necessary. The bid 
was officially frozen. 

The next week, judge Nancy Gertner 
granted iRobot a preliminary injunction and 
ordered the suit to got to trial. She mostly 
ignored the question of whether the Nego¬ 


tiator's tracks were rip-offs of the PackBot's, 
focusing instead on Ahed's “highly suspect" 
behavior. In mid-December, the Army can¬ 
celed the Robotic FX contract and handed 
the deal to iRobot for $286 million. 

And that, it seemed, was that. The robot 
thief got his due. Soldiers would have their 
machines. iRobot got the contract. “This had 
more twists and turns than a John Grisham 
novel," Dyer says. “But now it's done." 

Except the story has one more potboiler 
twist. Yes, Jameel Ahed almost stopped his 
former bosses from getting an important 
military contract, and he probably used 
some of their designs to do it. He certainly 


tried to destroy evidence to that effect. But 
why he thought he could get away with it 
has an explanation that was barely men¬ 
tioned in court. 

Ward had been a Negotiator fan since June 
2006, smitten by its easy-to-use controller, 
its sharp-eyed camera, and, of course, its 
minuscule price tag. “It changed the whole 
perspective on what robots could cost. This 
was dramatically different, an order of mag¬ 
nitude different, from what we had seen," one 
military official says. “It had the potential of 
changing the whole landscape of robotics." 
The JPO ordered several of the machines 
just to play around with, though it wouldn't 
agree to a later request from Robotic FX that 
the government protect the company from 
future patent lawsuits. 

In meetings with robot makers, military 
officials liked to bring up the Negotiator— 
and its price. “They absolutely used it as a 
club against us," a former iRobot employee 
says. When the xBot competition came along, 
that club turned into a sledgehammer. The 
xBot specs essentially asked for a smaller, 
lighter, stripped-down PackBot—in other 
words, a Negotiator. The reverse auction 


put a premium on low cost. It was as if the 
specs had been written for Ahed. 

Yet to iRobot, Ahed didn't seem like much 
of a threat. The company had swatted away 
knockoffs before. And how could Ahed hope 
to fill the Pentagon's robot needs from his 
father's basement? Some iRobot employees 
hung pictures of the Negotiator around the 
office as objects of ridicule. 

What iRobot didn't know was that Ahed 
had a partner. In court, Ahed admitted that 
a large defense contractor had “helped us 
with some components" and a bit of cash. In 
truth, the relationship between the two com¬ 
panies—not to mention their relationship 
with the military—went much deeper. 

In return for an interview with an execu¬ 
tive of that defense contractor, I agreed not 
to name him or the company. I can say that 
the firm is big enough to make robots in quan¬ 
tity-something iRobot had only barely fig¬ 
ured out how to do after years of supplying the 
government. The executive wanted the infan¬ 
try robotics contract badly; delivering robots 
to soldiers was an opportunity for decades 
of steady cash. “We needed that product," 
he tells me. The company didn't have a robot 
that could run the Alabama course. 

Meanwhile, Ward, the Army robot expert, 
continued to talk up the Negotiator. “He kept 
asking us whether we had taken a look at 
this robot, that it was a damn good piece of 
kit," the executive says. Ward denies that he 
asked any executive to team up with Ahed. 
That would have been against the rules, and 
anyway he didn't have to. “Eventually, you 
figure out for yourself where things lie," the 
executive says. In mid-June, he flew out to 
meet with Ahed. A month later, when the 
xBot contract was formally announced, he 
went back for a personal demo in Ahed's 
basement workshop. 

At first, the executive was horrified at this 
“dungeon." Then he gave the robot a try. 
Ahed laid a quarter on a table. The execu¬ 
tive put his hand into the puppet control¬ 
ler, pinched his fingers, picked up the coin 
with the Negotiator's claw, and dropped the 
quarter into his shirt pocket. No other robot 
on the market was this easy to handle or this 
agile. “A first-time user—picking up a god¬ 
damn quarter!" the executive shouts. “That's 


The iRobot team was certain 
the military wouldn't award the 
contract to a “gentleman of 
such questionable deportment." 
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when I knew: I wanted that robot.” 

He proposed a deal. Ahed would move out 
of the basement and into a facility befitting a 
big-time military supplier. If he won the xBot 
competition, the executive's firm would buy 
Robotic FX and use its own, larger assembly 
lines to crank out robots by the hundreds. 
And iRobot wouldn't be able to underbid, 
because the Negotiator was so cheap to 
make. It would be a triple win: The govern¬ 
ment got bomb spotters cheap enough to 
outfit the whole infantry, Ahed got rich, and 
the defense company got a giant new market. 
Ahed agreed. How could he not? 

Their arrangement might seem a little 
underhanded. But in the world of defense 
contracting, it was business as usual—and 
depending on your perspective, kind of 
admirable. Pentagon officials often write 
requirements for military gear with a par¬ 
ticular company in mind. (iRobot itself likely 
benefited from such tuned specs in earlier 
contracts.) If anything, the rigid perfor¬ 
mance thresholds and reverse-auction for¬ 
mat of the xBot deal made it fairer than many 
Pentagon awards. “This is a case of trying 
to get the best product for the best price,'' 
says Scott Amey, general counsel for the 
Project on Government Oversight, a non¬ 
profit, nongovernmental organization that 
regularly investigates suspicious Pentagon 
deals. “Tell me what's wrong here.'' 

Of course, there is the not insignificant 
matter of the Negotiator's treads—the ones 
that look so much like the PackBot's. The 
executive and Ahed knew iRobot would 
come after them for patent infringement. 
But they had a plan. One line of their defense 
went like this: Because iRobot had developed 
the PackBot in part with money from the US 
military, its design could arguably be con¬ 
sidered public property. At the very least, 
debating such a claim could tie up a law¬ 
suit in court for years. “We were prepared 
to spend hundreds of thousands to defend 
ourselves,'' the executive says. And while 
the lawyers squabbled, the Army was ready 
to push ahead. “This [is] a business issue 
between two companies and the govern¬ 
ment [is] not intending to become involved,'' 
Ward emailed the two robot makers. 

It almost worked. “Jameel thought it was 
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over. He thought he could get this $300 mil¬ 
lion contraband there was nothing anyone 
else could do about it. He thought his dreams 
were about to come true,'' the executive says 
of Ahed. “He was very naive about what the 
other players in the market would do.'' 

When Ahed got the email from iRobot's 
attorneys announcing the lawsuit, it couldn't 
have been a surprise—he had received the 
cease-and-desist letter months earlier. He 
and his partner discussed a media strategy 
in which Ahed would be portrayed as “the 
aggrieved party... in a David vs. Goliath situ¬ 
ation,'' according to one recovered email. 

Yet when marshals showed up at Ahed's 
door, he called the executive in a frenzy. 
“What should I do?'' he shrieked. The man 
answered: Cooperate, no matter what. Tell 
them absolutely everything. Of course, Ahed 
responded. Of course. But he had already 
destroyed evidence, giving iRobot the ammu¬ 
nition it needed to undermine Ahed's credi¬ 
bility and get the deal scuttled. 

iRobot has delivered the first few dozen 
machines to Alabama, and the company 
expects to fulfill its initial obligation of 101 
robots this month. In all, under the terms 
of the contract, iRobot could provide up 
to 3,000 infantry robots over the next five 
years. Ward, the xBot manager, has retired 
from the military. The executive who hooked 
up with Ahed is still looking for a robot to 
crack the infantry market. 

In December, iRobot settled with Ahed. 
Under the terms of the agreement, he is 
barred him from “competitive activities'' 
in the robotics industry for five years and 
his venture was officially dissolved. Its Web 
site now reads: “Robotic FX is no longer in 
business. Certain residual assets are now 
owned by iRobot Corporation, the leader in 
small unmanned ground robots.'' In other 
words, iRobot can now use some of Ahed's 
Negotiator designs. And the thousands of 
robots that are supposed to accompany 
America's future ground forces will almost 
certainly be built by iRobot. EQ 
////////////////////////////M^^ 

Contributing editor noah shachtman 
(blog.wired.com/defense) wrote about 
network-centric warfare in issue 15.11. 
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flower: lily, etc.). Aftei;studying the list,$dm'e students then hi 


through a slide show andview closely related material (fl OWer- r 
/ Guess what? The djstracte^tudgnts performedbgt|a»01^^ 
recall tests. “Distract^m fo^des j mi |||iWif r lMiii|ii m i ini says 

her who oversaw the study. Hey, up 
in the sky—is tWjy#Tblim|f? —steve knopper 
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thought to cause mental fatigue. 
Caffeine blocks the brain's adeno¬ 
sine receptors, countering the 
chemical's dulling effects. To max¬ 
imize alertness and minimize 
jitters, keep those receptors cov¬ 
ered with frequent small doses 


—like a mug of low-caf tea or half a 
cup of joe—rather than a onetime 
blast. Test subjects reported that 
periodic small shots made them 
feel clearheaded and calm, both 
of which enhance mental perfor¬ 
mance. Even better, add a lump of 


sugar or have a carbohydrate-rich 
snack at the same time for an extra 
cognitive kick. It seems that glu¬ 
cose and caffeine together do more 
to enhance cognition than either 
does alone. Biscotti, anyone? 

— MATHEW HONAN 


USING THE RIGHT TECHNIQUES, YOU TOO CRN LERRN RND MEMORIZE URST AMOUNTS 
OF KNOWLEDGE. BUT SOME THINGS RRE MORE IMPRESSIUE (RND EASIER) TO LERRN THAN 
OTHERS. SO UHERE SHOULD YOU START? TRY THE TOP RIGHT QURDRRNT. -THE EDITORS 
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03HFEED YOUR MIND 




















n NYONE who has ever begged 
their parents for a video- 
game system knows the 
standard lines of appeal 
(“You don't want me to have 
inferior hand-eye coordination, do 
you?”). Now kids can argue that some 
games may make them smarter. 
That’s the promise of Nintendo’s Brain 
Age, which claims to “help train your 
memory and keep your mind sharp” 
through resin ing exercises, math puz¬ 
zles, and other mental gymnastics. 
After diligent effort, players routinely 
see their “brain age” plummet from, 
say, a sluggish 60 to a taut 30. *1 But 
the improved performance may not 
be a sign of wit-sharpening. Many 
users start with little gaming experi¬ 
ence, so it’s not surprising that their 
rscores improve—a phenomenon 
known as the practice effect. Sadly, 
there’s no evidence that in-game 
gains translate to the real world. 

— GRETA LORGE 


MAKES YOU 
SMARTER 



THINK POSITIVE 

learning new things actually strengthens your brain—especially when 
you believe you can learn new things. It's a virtuous circle: When you think 
you’re getting smarter, you study harder, making more nerve-cell connections, 
which in turn makes you ... smarter. This effect shows up consistently 
among experimental subjects, from seventh graders to college students 
to businesspeople. According to studies carried out by Stanford University 
psychology professor Carol Dweck and others, volunteers with a so-called 
growth mindset about learning (“persist in the face of setbacks”) have 
more brain plasticity. In other words, their noggins are more adaptable. 
They exhibit increases in cognitive performance compared with those who 
have a so-called fixed mindset (“get defensive or give up easily”). “Many 
people believe they have a fixed level of intelligence, and that’s that,” Dweck 
says. “The cure is to change the mindset.” Certain that we’re wrong? Enjoy 
stupidity!— steve knopper 



0 THE RIGHT DRUGS 


BRAINS + DRUGS = FRIED 
EGGS, RIGHT? NOT ALHAYS. 
SOME PILLS CAN BOOST 
YOUR COGNITIUE OUTPUT. 
BUT ME RT HIRED AREN’T 
DOCTORS. ANYONE MHO 
TAKES A BUSHEL OF DRUGS 
BASED ON OUR SAY-SO MUST 
BE HIGH. -MATHEH HONAN 


1 ^ 


DRUG 

ADDERALL 

ANIRACETAM 

ARICEPT 

WHAT IT DOES 

Thought to optimize 
levels of dopamine 
and norepinephrine, 
enhancing concen¬ 
tration and turning 
mundane tasks into 
wondrous ones. Often 
prescribed to ADHD 
patients (wink, wink). 

Seems to boost 
release of glutamate, 
speeding neurotrans¬ 
mission and improving 
memory. Not a ton of 
evidence, though. 

An Alzheimer’s drug 
that may also enhance 
memory in healthy 
adults. Thought to 
reduce the breakdown 
of acetylcholine, a 
neurotransmitter that 
helps relay messages 
around the brain. 

HOW TO GET IT 




POSSIBLE 

SIDE EFFECTS 

Addiction, headaches, 
insomnia, Tourette’s- 
like symptoms, heart 
attack 

Anxiety, agitation, 
insomnia, dizziness, 
epigastric heaviness 
(feeling full) 

Nausea, diarrhea, 
fainting 





















OW TO JUICE YOUR IQ SCORE 


WANT TO JOIN MENSR? 

OR WORK FOR THE 
MILITARY, FEDEX, OR 
THE NFL? PLAN ON TAKING AN 
INTELLIGENCE TEST. THEY’RE 
SUPPOSED TO BE QB3ECTIUE 
AND CONSISTENT, BUT DON’T 
BELIEUE IT. BY PREPPING 
FOR THE UERBAL, NUMERICAL, 
AND SPATIAL PROBLEMS ON A 
TYPICAL PSYCHOMETRIC TEST, 
YOU CRN BOOST YOUR SCORE. 
PHILIP CARTER, AUTHOR OF 
10 FIND PSYCHOMETRIC TEST 
WORKBOOK, WALKED US THROUGH 
SOME SAMPLE QUESTIONS.-S.K. 


question 1 What is the word with the nearest meaning? scurrilous 

a wrong b defamatory c urgent b severe e unkind 


TIP Most 10 tests include synonyms, antonyms, and analogies. Focus on eliminating wrong choices. (Urgent? 
Probably not.) “You have a better chance of guessing the right answer out of just two or three," Carter says. 



Which is the missing section? 
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TIP “Don’t panic,” Carter says. Search for patterns. Reading left to right, the grid skips one letter, then two, then 
one. Reading top to bottom, it skips two, then one, then two. 


The value of each internal angle of a square is 90°. 


f\ 
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What is the value of each internal 
angle in a pentagon? 

A 96° b 108° c 112° d 120° 


TIP Break it down. Draw a circle in the center and then five lines from the center to the corners to create five 
isosceles triangles. A circle has 360 degrees, so the angles in the center are all 72 degrees (360 divided by 5). 
The angles in any triangle add up to 180, so the other two angles are 54 degrees each. Add 54 and 54 to get 108. 


question 4 What is 966 less 492? — 


TIP Ah, basic math. Brush up on your multiplication tables. If possible, simplify numbers into round, easy-to- 
work-with figures. For this question, convert the problem into 966 minus 500, then add 8. Much faster that way. 



Which tile is missing? 
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TIP On spatial-aptitude tests with tiny pictures of odd shapes, it often helps to rotate the images in your mind. 
Here, the top-right horizontal diamond looks like the bottom-left one spun 180 degrees. Turn the top-left vertical 
diamond 180 degrees to get the answer. 



KEY 


Order online Buy from manufacturer Tap black market Fake illness to get prescription Hit drugstore 


METH AMPHETAMINE MODAFINIL NICOTINE ROLIPRAM VASOPRESSIN 


Triggers the release 
of dopamine. Can 
increase concentration 
and creative output. 
Prolonged use can also 
make you stupid and 
crazy. 

A narcolepsy medica¬ 
tion that improves 
focus, pattern recog¬ 
nition, and short-term 
memory. The exact 
mechanism of action 
is unclear. Good for 
card counters. 

Chemically similar to 
the neurotransmitter 
acetylcholine. Spurs 
faster interaction 
between nerve cells 
in the brain, aiding 
memory formation and 
attention. 

Originally used as an 
antidepressant. May 
elevate levels of cyclic 
adenosine mono¬ 
phosphate to boost 
memory. Improves 
cognition (in rats). 

Produced naturally 
in the pituitary gland 
and used in the forma¬ 
tion of new memories. 
Shown to help users 
learn more effectively 
(especially men). Pre¬ 
scribed as a drug for 
diabetes insipidus. 






Parkinson’s-like 
symptoms, addiction, 
stroke, psychosis, 
prison, death 

Chest pain, nausea, 
headache, life- 
threatening rash 

Addiction, cancer, 
social isolation 
(depending on delivery 
mechanism) 

Headache, nausea, 
intense vomiting 

Angina, nausea, 
wheezing, belching, 

coma 


VERBAL I NUMERICAL 
















































"AFTER ALL, 
WHAT IS 
KNOWLEDGE, 
REALLY, 

BUT HIGH- 
RESOLUTION 
REGURGITA¬ 
TION?" 


Steve Carell’s 
Beautiful Mind 


Steve Carell is no dummy. In fact, the man 
who plays hapless half-wit Michael Scott 
on NBC’s The Office and equally hapless 
gumshoe Maxwell Smart in this summer’s 
big-screen redo of Get Smart is nothing 
short of a genius—a genius wrapped in 
a doofusUwdden by an idiot. Here’s his 
advice op how to attain Carell-level smarts. 


■ ENGAGE IN 

READING-TYPE BEHAVIOR 

If we were meant to read for enjoy¬ 
ment, would God have created tele¬ 
vision? Read as it was intended— 
for exercise. The more you read, the 
more you expand your—what's the 
word Pm looking for?—your stock¬ 
pile of words. You must have a stock¬ 
pile of words that you can pass along 
to your children for their stockpile. 

■ APPEAR TO LISTEN 

I've learned to appear scintillat- 
ingly intellectual by asking people 
questions ("Do you like pizza?”). 
Then I just look at them, nodding 
and saying “Hmmm” and "Urn 
hmmm” every few seconds. Try 
and keep one or two things in your 
head to regurgitate later. After 
all, what is knowledge, really, but 
high-resolution regurgitation? 

■ JUST SAY YES 

I've been injecting human growth 
hormone into my brain for several 
years now, with no ill effects. I feel 
smarter, and I often feel compelled 
to show people —really show them— 
just how smart I am. HGH has also 
colored the way I perceive the world, 
which is now a sort of bloodi ed. 

■ GET THE ABS 
OF EINSTEIN 

A healthy body means a healthy 
mind. You get your heart rate 
up, and you get the blood flowing 
through your body to your brain. 
Look at Albert Einstein. He rode 
a bicycle. He was also an early stu¬ 
dent of Jazzercise. You never saw 
Einstein lift his shirt, but he had a 
six-pack under there. 

■ DON'T CHEW 
YOUR FOOD 

I recommend tuna melts. Fish is 
very healthy, as is cheese, and toast. 
I also recommend eating peeled 
baby carrots. Carrots are very good 
for the eyes, but they absolutely 
must be baby carrots so you don’t 
chew too much. I don’t think I have 
to explain crunchwaves to people 
who read w i r e d . They already 
know that when you chew some¬ 
thing too hard, the vibrations fire 
up those crunchwaves, which shake 
the neurons in your brain. Do that 
too much and those brain cells 
shake loose and die. I usually gulp 
my food, and you should, too. 
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■ PRACTICE THINKING 
BY YOURSELF 

Your brain, like your tongue, is 
a muscle. Practicing thinking by 
yourself really helps develop your 
brain, which you need throughout 
your day. I like to practice my think¬ 
ing in a darkened room, alone. I 
focus on one thing, such as Tree. 

I think about Tree. Then, after that, 

I think about Cloud. Then later, as 
I walk outside, I see Tree and since I 
have practiced thinking, I avoid hit¬ 
ting it. I try and have six or seven 
thoughts a day. 

■ MATCH YOUR SHOES 
TO YOUR BELT 

If you don’t look good, you don’t 
think good. 

■ KNOW THINGS 

It’s important to be well-rounded— 
not purely scientific and analyti¬ 
cal. Explore the arts: poetry, music, 
decoupage (a visual art form I’ve 
been developing since the first 
grade). And remember, it’s always 
better to have a cursory knowledge 
of a lot of things than to actually 
know a lot about any one thing. This 
is called a liberal arts education. 

■ ACT "HUMAN" 

When I go to parties, people often 
look stunned at how smart I am. But 
nobody wants to talk about astro¬ 
physics at a dinner party. Hey, when 
I want to talk like that, I head to the 
lab! Instead, I talk about "human” 
things they enjoy and understand: 
midrange wines, movie trivia, 
and mundane subjects like family 
and emotional fulfillment. I like to 
end my conversations with a quote, 
usually something in French, like 
"c’est la vie,” which means "down 
the hatch!” But don’t overdo it: 
Nobody likes a show-off. 

■ RETAIN YOUR CHILDLIKE 
SENSE OF WONDER 

Children are very smart, in their 
own stupid way. A child’s brain is 
like a sponge, and you know how 
smart sponges are. My children are 
like little processors. They pick up 
all kinds of things, then process that 
into information. And what is knowl¬ 
edge, really, but processed informa¬ 
tion? We must always strive to be 
overly processed, like our children. 

Interview by nancy miller 


MYTH 


DOING 
: CROSSWORDS 



C ompleting that Sunday 

New York Times crossword 
puzzle isn’t just a divert¬ 
ing—if usually futile—pas¬ 
time. It’s also a great way 
to keep yourtA/its about you as you 
age. At least that’s the common 
belief, which holds that a regular 
schedule of cognitive exercise can 
bulk up your brain with new neu¬ 
rons, the same way vigorous weight 
lifting can build muscle mass. You 
can continue to sprout new neu¬ 
rons well into adulthood, but they 
will be only as powerful as the neu¬ 
ral networks they’re connected to. 
And it's not clearthat puzzles help 
forge those connections.? Some 
studies have reported that mental 
exercise can slow or reverse cog¬ 
nitive decline. But aging expert 
Timothy Salthouse of the Univer¬ 
sity of Virginia says the evidence 
is all correlational, not causal:The 
respondents who were most drawn 
to mental exercise or pursued brain¬ 
intensive professions probably had 
greater cognitive reserves to begin 
with. So no, crossword puzzles 
probably won’t fend off senility. 
What’s a four-letter word for “com¬ 
monly held but unproven belief”? 
Oh, right: myth. — greta lorge 
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GET SMART 


ER 


07[jKNOW YOUR BRAIN 

SOCRRTES LIKENED IT TO R HRX TRBLET. DESCRRTES THOUGHT IT HRS RLL ABOUT 
HYORRULICS. TODAY, IT’S SEEN RS R SUPERCOHPUTER. NICE TRY. THE BRAIN IS ONE 
OF THE MOST COMPLEX STRUCTURES ON THE PLANET, MAKING IT NEARLY IMPOSSIBLE 
TO COMPREHEND, MUCH LESS DESCRIBE HITH A METAPHOR. -ERIC HAGERMRN 




CORTEX 


Different areas—motor cortex, visual cortex, prefrontal 
cortex—are engaged during specific activities. 


THALAMUS 

The sensory data from your entire body is 
processed here before it’s sent to the cortex. 


HIPPOCAMPUS m 

The hippocampus seems to serve as a bundler of 
memories, reassembling fragments from different brain 
areas and sending them to the cortex. What triggers 
those fragments to come back together in the first place 
is anyone’s guess. 


HYPOTHALAMUS 

The switching station between 
electrical impulses and blood- 
borne hormones, the hypothal¬ 
amus relays signals through 
■j the pituitary gland to the 
I adrenal gland, telling it to 
release adrenaline and cortisol 
in response to stress. 


AMYGDALA ■ 

A deep-rooted structure known as the seat of fear and 
aggression, this impulse center controls your decisions 
when your thinking brain shuts down. It also links to the 
hippocampus to give an emotional spin to your memories. 


MAKES YOU 
SMARTER 


H erman melville. Ernest Hemingway. Schrodinger’s 
cat. Some of our brightest minds had a thing for seafood. 
That may be no coincidence. Oily fish are rich in docosa- 
hexaenoic acid (DHA), an omega-3 fatty acid that accounts 
for 40 percent of the makeup of brain£sllmembranes and 
which could improve neurotransmission. DHA is necessary forfetal 
brain development, and a handful of studies have linked fish-heavy 
diets with reduced risk of mental decline in old age. «l But before you 
















1. BREAK IT UP 

Divide the continent’s 47 
nations into five regions: north, 
south, east, west, central. 
Focus on one region at a time. 


2. GIVE THEM AN IDENTITY 

Create silly associations for the shapes of the 
countries. Think Niger looks like a drumstick? 
Imagine Niger the Tiger eating the leg of an 
antelope. The more unique the association, 
the easier it is to remember. ^ 


one way to learn better: Mixyourself up. That’s advice from 
Robert Bjork, chair of UCLA’s psychology department and a leading 
expert in memory and learning. Volunteers in his experiments 
exhibited superior recall when they learned information in 
randomly ordered chunks. For example, he asked subjects in one 
group to memorize five-letter sequences on a computer keyboard. 
First they learned one sequence, then moved onto the second, and 
then the third. Compare that to a second group of volunteers, who 
practiced the five-letter combos in a random order. When tested, 
the random group had much better recall—something to remember 
when you sit down to memorize stolen-base success rates before 
your next fantasy baseball draft. —steveknopper 


3. PUT THEM TOGETHER 

Connect the associations in a memorable se¬ 
quence—like Niger the Tiger chasing a guy 
named Chad (who looks like a Venetian noble¬ 
man) right into a mouse named CAR (Central 
African Republic). Make the images detailed 
and full of action to cement the associations 
in your mind. 


take the bait, consider: Those studies trusted subjects to 
remember and report their dietary habits—a fishy proce¬ 
dure. A test of mice found that an omega-3-rich diet had 
no impact on cognitive function. And cold-water fish that 
are high in omega-3s are also likely to have elevated lev¬ 
els of methylmercury and PCBs, both known neurotoxins. 
It would be great if fish really were brain food. Unfortu¬ 
nately, we’ve got to throw this one back, —greta lorge 


4. CONQUER THE WORLD 

You've mastered Africa. Now you’re ready 
for a real geographic challenge: Central Asia 
from Azerbaijan to Uzbekistan. 


10[71GET VISUAL 


WONT TO IMPRESS YOUR POSSE BY LOCRTINB BOTH 
GUINEA AND EOURTORIAL GUINEA? MEMORIZING 
THE MAP OF AFRICA IS EASIER THAN YOU THINK, 
SAYS DANIEL MONTELLO, MHO TEACHES 
GEOGRAPHY AND PSYCHOLOGY AT UC SANTA 
BARBARA. HERE’S HOM. -KRTHRRINE GAMMON 


if you're fleeing a cave bear, it’s good to be stressed—you’ll run 
faster. If you’re stepping onto the set with Alex Trebek, that same 
anxiety will put your brain in jeopardy. While a little nervousness can 
boost cognitive performance, periods of intense stress essentially turn 
us into Neanderthals: The amygdala, known as the fear center, one 
of the most primitive brain regions, overrides the prefrontal cortex, 
which handles working memory and executive function. “When those 
deep brain areas are active, they shanghai your cortical neurons,” 
says psychiatrist Edward Hallowell, author of CrazyBusy. “Your IQ 
plummets. Your creativity, your sense of humor—all of that disappears. 
You’re stupid.” *1 How to quiet your inner caveman? By slowing and 
synchronizing your pulse and respiration, thus sending a message to 
your brain that everythingkfcooL Yoga or power napping could do 
the trick. Or try the StressEPaser, a biofeedback device that suggests 
a target breathing rate to help yoyirtw^own. That should help you 
nail that Daily Double.— e.h. ¥' 
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The Memory Master 

Piotr Wozniak has created 
a foolproof plan to help 
you remember everything 
you’ll ever learn. Just 
surrendertothe algorithm. 

BY GARY WOLF 

ILLUSTRATION BY STEVEN WILSON 



he winter sun sets in mid-afternoon in Kolobrzeg, Poland, but the early twilight does 
not deter people from taking their regular outdoor promenade. Bundled up in parkas with 
fur-trimmed hoods, strolling hand in mittened hand along the edge of the Baltic Sea, off¬ 
season tourists from Germany stop openmouthed when they see a tall, well-built, nearly 
naked man running up and down the sand. «i “Kaltl Kalt?” one of them calls out. The man 
gives a polite but vague answer, then turns and dives into the waves. After swimming back 
and forth in the 40-degree water for a few minutes, he emerges from the surf and jogs briefly 
along the shore. The wind is strong, but the man makes no move to get dressed. Passersby 
continue to comment and stare. "This is one of the reasons I prefer anonymity,” he tells 
me in English. "You do something even slightly out of the ordinary and it causes a sensa¬ 
tion.” *1 Piotr Wozniak's quest for anonymity has been successful. Nobody along this string 
of little beach resorts recognizes him as the inventor of a technique to turn people into 
geniuses. A portion of this technique, embodied in a software program called SuperMemo, 
has enthusiastic users around the world. They apply it mainly to learning languages, and 
it's popular among people for whom fluency is a necessity—students from Poland or other 
poor countries aiming to score well enough on English-language exams to study abroad. A 
substantial number of them do not pay for it, and pirated copies are ubiquitous on software 


llrACHOOSE YOUR EXERCISE WISELY 



CRN EXERCISE MRKE 


YOU THINK BETTER? 
IN SOME CRSES, YES. 

HERE’S WHRT WORKS 
BEST. -STEUE KNOPPER 




Aerobic Training 

Don't cut that PE class! In 2006, 
Arthur Kramer of the University 
of Illinois used MRIs to prove 
that aerobic exercise builds gray 
and white matter in the brains of 
older adults. Later studies found 
that more aerobically fit grade- 
schoolers also perform better on 
cognitive tests. 

IMPACT ON INTELLIGENCE 
Strong 


Lifting Weights 

When weight lifters talk about 
getting huge, they aren't referring 
to their hippocampus. Researchers 
have found only the most tenuous 
link between heavy resistance 
training and improved cognitive 
function. Got that, meathead? 
IMPACT ON INTELLIGENCE 
Negligible 


Yoga 

When facing a stressful situa¬ 
tion or even a scary email, people 
often hold their breath. Yoga can 
break that habit. Under pressure, 
“most people breathe incorrectly,'' 
says Frank Lawlis, a fellow of the 
American Psychological Associa¬ 
tion and author of The IQ Answer. 
The result: more stress and less 
oxygen to your brain. “So the first 
thing that goes is your memory." 


IMPACT ON INTELLIGENCE 


Possibly strong 














THE TIME TO 
PRACTICE UHAT 
YOU 9 UE LEARNED 

IS AT THE 
PRECISE MOMENT 
YOU’RE ABOUT 
TO FORGET IT. 


bulletin boards in China, where it competes 
with knockoffs like SugarMemo. 

SuperMemo is based on the insight that 
there is an ideal moment to practice what 
you've learned. Practice too soon and you 
waste your time. Practice too late and you've 
forgotten the material and have to relearn 
it. The right time to practice is just at the 
moment you're about to forget. Unfortu¬ 
nately, this moment is different for every 
person and each bit of information. Imagine 
a pile of thousands of flash cards. Somewhere 
in this pile are the ones you should be prac¬ 
ticing right now. Which are they? 

Fortunately, human forgetting follows a 
pattern. We forget exponentially. A graph of 
our likelihood of getting the correct answer 
on a quiz sweeps quickly downward over 
time and then levels off (see "How Super- 
Memo Works,'' page 120). This pattern has 
long been known to cognitive psychology, 
but it has been difficult to put to practical 
use. It's too complex for us to employ with 
our naked brains. 

Twenty years ago, Wozniak realized that 
computers could easily calculate 
the moment of forgetting if he 
could discover the right algo¬ 
rithm. SuperMemo is the result 
of his research. It predicts the 
future state of a person's mem¬ 
ory and schedules information 
reviews at the optimal time. 
The effect is striking. Users can 
seal huge quantities of vocabu¬ 
lary into their brains. But for 
Wozniak, 46, helping people 
learn a foreign language fast is just the tiniest 
part of his goal. As we plan the days, weeks, 
even years of our lives, he would have us rely 


Studying on the StairMaster 

A spinning class may rev up your 
mental muscle, but that doesn’t 
mean you should study while 
huffing and puffing on the Stair- 
Master. Research shows you’ll just 
confuse yourself. “It’s like doing 
something while you’re driving,” 
says Charles Hillman, a kinesiology 
professor at the University of 
Illinois. In other words, you won’t 
do either task well. 

IMPACT ON INTELLIGENCE 

Negligible 
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SCHOOL PRINCIPALS 

may scoff, but the notion 
that gum enhances alert¬ 
ness dates to World War I, 
when sticks were slipped 
into soldiers' rations. 

The rationale: Chewing 
increases bloodflowto 
the motor cortex and can trick the brain into expecting a meal. 
This triggers an increase in insulin production that could boost 
cerebral glucose levels—and thus smarts. Too bad a 2004 study 
found gum chewers to be less attentive than a control group. 
Looks like Mrs. Snodgrass was right after all.— greta lorge 













not merely on our traditional 
sources of self-knowledge- 
introspection, intuition, and 
conscious thought—but also 
on something new: predic¬ 
tions about ourselves encoded 
in machines. 

Given the chance to observe 
our behaviors, computers can 
run simulations, modeling 
different versions of our path 
through the world. By tuning 
these models for top perfor¬ 
mance, computers will give 
us rules to live by. They will be 
able to tell us when to wake, 
sleep, learn, and exercise; they 
will cue us to remember what 
we've read, help us track whom 
we've met, and remind us of our 
goals. Computers, in Wozniak's 
scheme, will increase our intel¬ 
lectual capacity and enhance 
our rational self-control. 

The reason the inventor of 
SuperMemo pursues extreme anonymity, 
asking me to conceal his exact location and 
shunning even casual recognition by users 
of his software, is not because he's para¬ 
noid or a misanthrope but because he wants 
to avoid random interruptions to a long- 
running experiment he's conducting on him¬ 
self. Wozniak is a kind of algorithmic man. 
He's exploring what it's like to live in strict 
obedience to reason. On first encounter, he 
appears to be one of the happiest people 
I've ever met. 

In the late 1800s, a German scientist 
named Hermann Ebbinghaus made up lists 
of nonsense syllables and measured how 
long it took to forget and then relearn them. 
(Here is an example of the type of list he used: 
bes dek fel gup huf jeik mek meun pon daus 
dor gim kak bap bun hes.) In experiments of 
breathtaking rigor and tedium, Ebbinghaus 


HOW SUPERMEMO WORKS 

SuperMemo is a program that keeps track of discrete bits of information you've learned and want to retain. 

For example, say you're studying Spanish. Your chance of recalling a given word when you need it declines over 
time according to a predictable pattern. SuperMemo tracks this so-called forgetting curve and reminds you to 
rehearse your knowledge when your chance of recalling it has dropped to, say, 90 percent. When you first learn 
a new vocabulary word, your chance of recalling it will drop quickly. But after SuperMemo reminds you of the word, 
the rate of forgetting levels out. The program tracks this new decline and waits longer to quiz you the next time. 




FIRST REMINDER 


[90%] 


FOURTH REMINDER 


THIRD REMINDER 


practiced and recited from memory 2.5 non¬ 
sense syllables a second, then rested for a bit 
and started again. Maintaining a pace of rote 
mental athleticism that all students of for¬ 
eign verb conjugation will regard with awe, 
Ebbinghaus trained this way for more than 
a year. Then, to show that the results he was 
getting weren't an accident, he repeated the 
entire set of experiments three years later. 
Finally, in 1885, he published a monograph 
called Memory: A Contribution to Experi¬ 
mental Psychology. The book became the 
founding classic of a new discipline. 

Ebbinghaus discovered many lawlike regu¬ 
larities of mental life. He was the first to draw 
a learning curve. Among his original observa¬ 
tions was an account of a strange phenome¬ 
non that would drive his successors half batty 
for the next century: the spacing effect. 

Ebbinghaus showed that it's possible to 
dramatically improve learning by correctly 


spacing practice sessions. On one level, this 
finding is trivial; all students have been 
warned not to cram. But the efficiencies cre¬ 
ated by precise spacing are so large, and the 
improvement in performance so predictable, 
that from nearly the moment Ebbinghaus 
described the spacing effect, psychologists 
have been urging educators to use it to accel¬ 
erate human progress. After all, there is a 
tremendous amount of material we might 
want to know. Time is short. 

However, this technique never caught on. 
The spacing effect is “one of the most remark¬ 
able phenomena to emerge from laboratory 
research on learning,'' the psychologist Frank 
Dempster wrote in 1988, at the beginning of a 
typically sad encomium published in Ameri¬ 
can Psychologist under the title “The Spacing 
Effect: A Case Study in the Failure to Apply 
the Results of Psychological Research." The 
sorrrowful tone is not hard to understand. 
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MAKES YOU 
SMARTER 


M usic can certainly expand your mind; if you don’t believe 
us, play Dark Side of the Moon while watching The Wiz¬ 
ard ofOz. But can it amp up your brain power? That’s the 
claim of companies like iMusic and the Monroe Institute, 
which market CDs and MP3s that promise to increase 
focus and improve memory. This ain’t Baby Bach: The recordings 
pump a different frequency into each ear, and these “binaural” 
tones mix in the brain to produce a pulse that supposedly shifts 
the firing pattern of neurons, altering brain waves and, the thinking 



















How would computer scientists feel if people 
continued to use slide rules for engineering 
calculations? What if, centuries after the 
invention of spectacles, people still dealt with 
nearsightedness by holding things closer to 
their eyes? Psychologists who studied the 
spacing effect thought they possessed a solu¬ 
tion to a problem that had frustrated human¬ 
kind since before written language: how to 
remember what's been learned. But instead, 
the spacing effect became a reminder of the 
impotence of laboratory psychology. 

As a student at the Poznan University of 
Technology in western Poland in the 1980s, 
Wozniak was overwhelmed by the sheer 
number of things he was expected to learn. 
But that wasn't his most troubling problem. 
He wasn't just trying to pass his exams; he 
was trying to learn. He couldn't help notic¬ 
ing that within a few months of completing 
a class, only a fraction of the knowledge he 
had so painfully acquired remained in his 
mind. Wozniak knew nothing of the spac¬ 
ing effect, but he knew that the methods at 
hand didn't work. 

The most important challenge was Eng¬ 
lish. Wozniak refused to be satisfied with the 
broken, half-learned English that so many 
otherwise smart students were stuck with. 
So he created an analog database, with each 
entry consisting of a question and answer on 
a piece of paper. Every time he reviewed a 
word, phrase, or fact, he meticulously noted 
the date and marked whether he had forgot¬ 
ten it. At the end of the session, he tallied 
the number of remembered and forgotten 
items. By 1984, a century after Ebbinghaus 
finished his second series of experiments 
on nonsense syllables, Wozniak's database 
contained 3,000 English words and phrases 
and 1,400 facts culled from biology, each with 
a complete repetition history. He was now 
prepared to ask himself an important ques¬ 
tion: How long would it take him to master 
the things he wanted to know? 

The answer: too long. In fact, the answer 


was worse than too long. According to 
Wozniak's first calculations, success was 
impossible. The problem wasn't learning the 
material; it was retaining it. He found that 
40 percent of his English vocabulary van¬ 
ished over time. Sixty percent of his biology 
answers evaporated. Using some simple cal¬ 
culations, he figured out that with his normal 
method of study, it would require two hours 
of practice every day to learn and retain a 
modest English vocabulary of15,000 words. 
For 30,000 words, Wozniak would need twice 
that time. This was impractical. 

Wozniak's discouraging numbers were 
roughly consistent with the results that 
Ebbinghaus had recorded in his own exper¬ 
iments and that have been confirmed by 
other psychologists in the decades since. 
If students nonetheless manage to become 
expert in a few of the things they study, it's 
not because they retain the material from 
their lessons but because they specialize in 
a relatively narrow subfield where intense 
practice keeps their memory fresh. When it 
comes to language, the received wisdom is 
that immersion—usually amounting to actual 
immigration—is necessary to achieve fluency. 
On one hand, this is helpful advice. On the 
other hand, it's an awful commentary on the 
value of countless classroom hours. Learning 
things is easy. But remembering them—this 
is where a certain hopelessness sets in. 

As Wozniak later wrote in describing the 
failure of his early learning system: “The pro¬ 
cess of increasing the size of my databases 
gradually progressed at the cost of knowl¬ 
edge retention.'' In other words, as his list 
grew, so did his forgetting. He was climbing 
a mountain of loose gravel and making less 
and less progress at each step. 

The problem of forgetting might not 
torment us so much if we could only con¬ 
vince ourselves that remembering isn't 
important. Perhaps the things we learn— 
words, dates, formulas, historical and 



goes, reverse-engineering the mental state that accompanies 
them. «1 A compelling idea, but it’s less likely to produce serious 
thought than a Fergie concert. In a recent study at Oregon Health 
and Science University, subjects exposed to a binaural pulse in 
the 3- to 8-Hz theta band (which is linked to working memory) 
showed no change in brain wave activity as measured by EEG. 
What’s more, they actually became depressed and forgetful. If 
you wanted that, you’d just listen to Celine Dion. — greta lorge 
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12/7jSLOW DOWN 


IT SHOULD TAKE 

you two and a half 
seconds to read this 
sentence. Any faster 
and you won’t absorb 
its meaning. The 
motor response of 
the retina, and the 
time it takes the image 
of a word to travel 
from the macula to the 
thalamus to the visual 
cortex for processing, 
limits the eye to about 
500 words a minute. 
(That’s peak effi¬ 
ciency; the average 
college student can 
expect a rate about half that.) R “There 
is no such thing as speed reading,” says 
Keith Rayner a cognitive psychologist 
at the University of Massachusetts- 
Amherst. “Not if your definition of reading 
is comprehending text.” Studies show 
that fast readers fare worse than slower 
ones when questioned about the text. 

So, to get smarter, slow down. It’s even 
OK to move your lips, —eric hagerman 


biographical details—don't really matter. 
Facts can be looked up. That's what the Inter¬ 
net is for. When it comes to learning, what 
really matters is how things fit together. We 
master the stories, the schemas, the frame¬ 
works, the paradigms; we rehearse the lingo; 
we swim in the episteme. 

The disadvantage of this comforting 
notion is that it's false. “The people who 
criticize memorization—how happy would 
they be to spell out every letter of every 
word they read?" asks Robert Bjork, chair 
of UCLA's psychology department and one 
of the most eminent memory researchers. 
After all, Bjork notes, children learn to read 
whole words through intense practice, and 
every time we enter a new field we become 
children again. “You can't escape memoriza¬ 
tion," he says. “There is an initial process of 
learning the names of things. That's a stage 
we all go through. It's all the more impor¬ 
tant to go through it rapidly." The 
human brain is a marvel of associa¬ 
tive processing, but in order to make 
associations, data must be loaded 
into memory. 

Once we drop the excuse that mem¬ 
orization is pointless, we're left with 
an interesting mystery. Much of the 
information does remain in our mem¬ 
ory, though we cannot recall it. “To 
this day," Bjork says, “most people 
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think about forgetting as decay, that mem¬ 
ories are like footprints in the sand that 
gradually fade away. But that has been dis¬ 
proved by a lot of research. The memory 
appears to be gone because you can't recall 
it, but we can prove that it's still there. For 
instance, you can still recognize a 'forgot¬ 
ten' item in a group. Yes, without continued 
use, things become inaccessible. But they 
are not gone." 

After an ichthyologist named David Starr 
Jordan became the first president of Stan¬ 
ford University in the 1890s, he bequeathed 
to memory researchers one of their favorite 
truisms: Every time he learned the name of a 
student, Jordan is said to have complained, 
he forgot the name of a fish. But the fish to 
which Jordan had devoted his research life 
were still there, somewhere beneath the 
surface of consciousness. The difficulty was 
in catching them. 

During the years that Wozniak struggled 
to master English, Bjork and his collabora¬ 
tor, Elizabeth Bjork (she is also a professor 
of psychology; the two have been married 
since 1969), were at work on a new theory of 
forgetting. Both were steeped in the history 
of laboratory research on memory, and one 
of their goals was to get to the bottom of the 
spacing effect. They were also curious about 
the paradoxical tendency of older memories 
to become stronger with the passage of time, 
while more recent memories faded. Their 
explanation involved an elegant model with 
deeply counterintuitive implications. 

Long-term memory, the Bjorks said, can 
be characterized by two components, which 
they named retrieval strength and storage 
strength. Retrieval strength measures how 
likely you are to recall something right now, 
how close it is to the surface of your mind. 
Storage strength measures how deeply the 
memory is rooted. Some memories may 
have high storage strength but low retrieval 
strength. Take an old address or phone num¬ 
ber. Try to think of it; you may feel that it's 
gone. But a single reminder could be enough 
to restore it for months or years. Conversely, 
some memories have high retrieval strength 
but low storage strength. Perhaps you've 
recently been told the names of the children 
of a new acquaintance. At this moment they 
may be easily accessible, but they are likely 
to be utterly forgotten in a few days, and a 
single repetition a month from now won't do 
much to strengthen them at all. 

The Bjorks were not the first psycholo¬ 



gists to make this distinction, 
but they and a series of col¬ 
laborators used a broad range 
of experimental data to show 
how these laws of memory 
wreak havoc on students and 
teachers. One of the problems 
is that the amount of storage 
strength you gain from practice 
is inversely correlated with the 
current retrieval strength. In 
other words, the harder you 
have to work to get the right 
answer, the more the answer 
is sealed in memory. Precisely 
those things that seem to sig¬ 
nal we're learning well—easy 
performance on drills, fluency 
during a lesson, even the subjec¬ 
tive feeling that we know some¬ 
thing—are misleading when it 
comes to predicting whether we 
will remember it in the future. 

"The most motivated and inno¬ 
vative teachers, to the extent 
they take current performance 
as their guide, are going to do 
the wrong things," Robert Bjork 
says. "It's almost sinister." 

The most popular learning sys¬ 
tems sold today—for instance, 
foreign language software like 
Rosetta Stone—cheerfully defy 
every one of the psychologists' 
warnings. With its constant feed¬ 
back and easily accessible clues, 

Rosetta Stone brilliantly creates 
a sensation of progress. "Go to 
Amazon and look at the reviews," says Greg 
Keim, Rosetta Stone's CTO, when I ask him 
what evidence he has that people are really 
remembering what they learn. "That is as 
objective as you can get in terms of a user's 
sense of achievement." The sole problem 
here, from the psychologists' perspective, 
is that the user's sense of achievement is 
exactly what we should most distrust. 

The battle between lab-tested techniques 
and conventional pedagogy went on for 
decades, and it's fair to say that the psy¬ 
chologists lost. All those studies of human 
memory in the lab—using nonsense syl¬ 
lables, random numbers, pictures, maps, 
foreign vocabulary, scattered dots—had 
so little influence on actual practice that 
eventually their irrelevance provoked a 
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HE SUPPLEMENTS INDUSTRY 

claims its products can 
boost your intelligence. 
Intelligent enough to 
check out the scientific 
basis forthose claims? Pill purvey¬ 
ors better hope not;:Here’s how a 
few remedies rate on our snake oil 
Scale. —MATHEW HONAN 


B Vitamins 

summary Useful for staving off Alzheimer’s, but don’t 
expect it to help you solve that sudoku. 

SNAKE OIL RATING 


Ginkgo Biloba 

summary It may come in handy c _ 

years, but until the dementia sets in, t 
SNAKE OIL RATING ■■■■■■ 


ig your sunset 
is won’t help. 


Ginseng 

summary Might regulate glucose, whic__.. 
cognition, but that’s a whole lot of maybe. 
SNAKE OiL RATING ■■■■■■■■■ 


ay improve 


Gotu Kola 

summ ary It reduces anxiety in rats, but for humans 
the only provably “smart” thing is the marketing. 
SNAIgpHL RATING ■■■■■■■■■■ 'fA 

— 


Huperzine A 

UMr ary One study showed memory improvement in 
healthy adults, but more solid evidence would be nice. 
SNAKE OIL RATING ■■■IIIHHIS 


revolt. In the late '70s, Ulric Neisser, the 


pioneering researcher who coined the term 
cognitive psychology, launched a broad 
attack on the approach of Ebbinghaus and 
his scientific kin. 

"We have established firm empirical gen¬ 
eralizations, but most of them are so obvious 
that every 10-year-old knows them anyway," 
Neisser complained. "We have an intellectu¬ 
ally impressive group of theories, but his¬ 
tory offers little confidence that they will 
provide any meaningful insight into natural 
behavior." Neisser encouraged psycholo¬ 
gists to leave their labs and study memory 
in its natural environment, in the style of 
ecologists. He didn't doubt that the labora¬ 
tory theories were correct in their limited 
way, but he wanted results that had power 
to change the world. 

Many psychologists followed Neisser. But 


















others stuck to their laboratory methods. 
The spacing effect was one of the proudest 
lab-derived discoveries, and it was inter¬ 
esting precisely because it was not obvious, 
even to professional teachers. The same year 
that Neisser revolted, Robert Bjork, work¬ 
ing with Thomas Landauer of Bell Labs, 
published the results of two experiments 
involving nearly 700 undergraduate stu¬ 
dents. Landauer and Bjork were looking for 
the optimal moment to rehearse something 
so that it would later be remembered. Their 
results were impressive: The best time to 
study something is at the moment you are 
about to forget it. And yet—as Neisser might 
have predicted—that insight was useless 
in the real world. Determining the precise 
moment of forgetting is essentially impos¬ 
sible in day-to-day life. 

Obviously, computers were the answer, 
and the idea of using them was occasion¬ 
ally suggested, starting in the 1960s. But 
except for experimental software, nothing 
was built. The psychologists were interested 
mainly in theories and models. The teachers 
were interested in immediate signs of suc¬ 
cess. The students were cramming to pass 
their exams. The payoff for genuine progress 
was somehow too abstract, too delayed, to 
feed back into the system in a useful way. 
What was needed was not an academic psy¬ 
chologist but a tinkerer, somebody with a lot 
of time on his hands, a talent for mathemat¬ 
ics, and a strangely literal temperament that 
made him think he should actually recall the 
things he learned. 

The day I first meet Wozniak, we go for 

a 7-mile walk down a windy beach. Fm in my 
business clothes and half comatose from 
jet lag; he's wearing a track suit and comes 
toward me with a gait so buoyant he seems 
about to take to the air. He asks me to walk 
on the side away from the water. “People say 
that when I get excited I tend to drift in their 
direction, so it is better that I stand closer to 
the sea so I don't push you in," he says. 

Wozniak takes an almost physical plea¬ 
sure in reason. He loves to discuss things 
with people, to get insight into their per¬ 
sonalities, and to give them advice—espe¬ 
cially in English. One of his most heartfelt 
wishes is that the world have one language 
and one currency so this could all be handled 
more efficiently. He's appalled that Poland 
is still not in the Eurozone. He's baffled that 
Americans do not use the metric system. For 


two years he kept a diary in Esperanto. 

Although Esperanto was the ideal expres¬ 
sion of his universalist dreams, English is the 
leading real-world implementation. Though 
he has never set foot in an English-speaking 
country, he speaks the language fluently. 'Two 
words that used to give me trouble are per¬ 
spicuous and perspicacious ," he confessed 
as we drank beer with raspberry syrup at a 
tiny beachside restaurant where we were the 
only customers. “Then I found a mnemonic 
to enter in SuperMemo: clear/clever. Now I 
never misuse them." 

Wozniak's command of English is the result 
of a series of heroic experiments, in the tradi¬ 
tion of Ebbinghaus. They involved relentless 
sessions of careful self-analysis, tracked over 
years. He began with the basic conundrum of 
too much to study in too little time. His first 
solution was based on folk wisdom. “It is a 
common intuition," Wozniak later wrote, 
“that with successive repetitions, knowledge 
should gradually become more durable and 
require less frequent review." 

This insight had already been proven 
by Landauer and Bjork, but Wozniak was 
unaware of their theory of forgetting or of 
any of the landmark studies in laboratory 
research on memory. This ignorance was 
probably a blessing, because it forced him 
to rely on pragmatic engineering. In 1985, 
he divided his database into three equal sets 
and created schedules for studying each of 
them. One of the sets he studied every five 
days, another every 18 days, and the third at 
expanding intervals, increasing the period 
between study sessions each time he got 
the answers right. 

This experiment proved that Wozniak's 
first hunch was too simple. On none of the 
tests did his recall show significant improve¬ 
ment over the naive methods of study he 
normally used. But he was not discouraged 
and continued making ever more elaborate 
investigations of study intervals, chang¬ 
ing the second interval to two days, then 
four days, then six days, and so on. Then he 
changed the third interval, then the fourth, 
and continued to test and measure, measure 
and test, for nearly a decade. His conviction 
that forgetting could be tamed by following 
rules gave him the intellectual fortitude to 
continue searching for those rules. He dog¬ 
gedly traced a matrix of paths, like a man pac¬ 
ing off steps in a forest where he is lost. 

All of his early work was done on paper. 
In the computer science department at the 


Poznan University of Technology, “we had a 
single mainframe of Polish-Russian design, 
with punch cards," Wozniak recalls. “If you 
could stand in line long enough to get your 
cards punched, you could wait a couple of 
days more for the machine to run your cards, 
and then at last you got a printout, which 
was your output." 

The personal computer revolution was 
already pretty far along in the US by the 
time Wozniak managed to get his hands 
on an Amstrad PC 1512, imported through 
quasi-legal means from Hamburg, Germany. 
With this he was able to make another major 
advance in SuperMemo—computing the dif¬ 
ficulty of any fact or study item and adjusting 
the unique shape of the predicted forgetting 
curve for every item and user. A friend of 
Wozniak's adapted his software to run on 
Atari machines, and as access to personal 
computers finally spread among students, 
so did SuperMemo. 

After the collapse of Polish communism, 
Wozniak and some fellow students formed 
a company, SuperMemo World. By 1995, 
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their program was one of the most success¬ 
ful applications developed by the coun¬ 
try's fledgling software industry, and they 
were searching for funding that would allow 
them to relocate to Silicon Valley. That year, 
at Comdex in Las Vegas, 200,000 people 
got a look at Sony's new DVD technology, 
prototypes of flatscreens, and Wozniak's 
SuperMemo, which became the first Polish 
product shown at the great geek carnival, 
then at the height of its influence. In Europe, 
the old communist experiment in human 
optimization had run its course. Wozniak 
believed that in a world of open competition, 
where individuals are rewarded on merit, 
a scientific tool that accelerated learning 
would find customers everywhere. 
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Wozniak’s chief partner in the campaign 
to reprogram the world's approach to learn¬ 
ing through SuperMemo was Krzysztof 
Biedalak, who had been his classmate at the 
University of Technology. The two men used 
to run 6 miles to a nearby lake for an icy 
swim. Biedalak agrees with Wozniak that 
winter swimming is good for mental health. 
Biedalak also agrees with Wozniak that 
SuperMemo produces extreme learning. 
But Biedalak does not agree with Wozniak 
about everything. "I don't apply his whole 
technique," he says. “In my context, his tech¬ 
nique is inapplicable." 

What Biedalak means by Wozniak's tech¬ 
nique is the extension of algorithmic opti¬ 
mization to all dimensions of life. Biedalak 
is CEO of SuperMemo World, which sells 
and licenses Wozniak's invention. Today, 
SuperMemo World employs just 25 people. 
The venture capital never came through, and 
the company never moved to California. 
About 50,000 copies of SuperMemo were 
sold in 2006, most for less than $30. Many 
more are thought to have been pirated. 

Biedalak and I meet and talk in a restau¬ 
rant in downtown Warsaw where the shelves 
are covered in gingham and the walls are 
lined with jars of pickled vegetables. He 
has an intelligent, somewhat hangdog 
expression, like a young Walter Matthau, 
and his tone is as measured as Wozniak's is 
impulsive. Until I let the information slip, 
he doesn't even know the exact location of 
his partner and friend. 

“Piotr would never go out to promote the 
product, wouldn't talk to journalists, very 
rarely agreed to meet with somebody," Bied¬ 
alak says. “He was the driving force, but at 
some point I had to accept that you cannot 
communicate with him in the way you can 
with other people." 

The problem wasn't shyness but the same 
intolerance for inefficient expenditure of 
mental resources that led to the invention 
of SuperMemo in the first place. By the mid- 
'90s, with SuperMemo growing more and 
more popular, Wozniak felt that his ability 
to rationally control his life was slipping 
away. “There were 80 phone calls per day to 
handle. There was no time for learning, no 
time for programming, no time for sleep," 
he recalls. In 1994, he disappeared for two 
weeks, leaving no information about where 
he was. The next year he was gone for 100 
days. Each year, he has increased his time 
away. He doesn't own a phone. He ignores his 


email for months at a time. And though he 
holds a PhD and has published in academic 
journals, he never attends conferences or 
scientific meetings. 

Instead, Wozniak has ridden Super- 
Memo into uncharted regions of self¬ 
experimentation. In 1999, he stalled making 
a detailed record of his hours of sleep, and 
now he's working to correlate that data with 
his daily performance on study repetitions. 
Psychologists have long believed there's 
a correlation between sleep and memory, 
but no mathematical law has been discov¬ 
ered. Wozniak has also invented a way to 
apply his learning system to his intake of 
unstructured information from books and 
articles, winnowing written material down 
to the type of discrete chunks that can be 
memorized, and then scheduling them for 
efficient learning. He selects a short section 
of what he's reading and copies it into the 
SuperMemo application, which predicts 
when he'll want to read it again so it sticks 
in his mind. He cuts and pastes completely 
unread material into the system, assigning 
it a priority. SuperMemo shuffles all his 
potential knowledge into a queue and pres¬ 
ents it to him on a study screen when the 
time is right. Wozniak can look at a graph of 
what he's got lined up to learn and adjust the 
priority rankings if his goals change. 

These techniques are designed to over¬ 
come steep learning curves through auto¬ 
mated steps, like stairs on a hill. He calls 
it incremental reading, and it has come to 
dominate his intellectual life. Wozniak no 
longer wastes time worrying that he hasn't 
gotten to some article he wants to read; once 
it's loaded into the system, he trusts his 
algorithm to apportion it to his conscious¬ 
ness at the appropriate time. 

The appropriate time, that is, for him. Hav¬ 
ing turned over his mental life to a computer¬ 
ized system, he refuses to be pushed around 
by random inputs and requests. Naturally, 
this can be annoying to people whose mes¬ 
sages tend to sift to the bottom. “After four 
months," Biedalak says sadly, “you some¬ 
times get a reply to some sentence in an 
email that has been scrambled in his incre¬ 
mental reading process." 

For Wozniak, these misfires were less a 
product of scrambling than of an inevitable 
clash of goals. A person who understands 
the exact relationship between learning 
and time is forced to measure out his hours 
with a certain care. SuperMemo was like a 


genie that granted Wozniak a wish: unprec¬ 
edented power to remember. But the value 
of what he remembered depended crucially 
on what he studied, and what he studied 
depended on his goals, and the selection of 
his goals rested upon the efficient acquisi¬ 
tion of knowledge, in a regressive function 
that propelled him relentlessly along the 
path he had chosen. The guarantee that he 
would not forget what he learned was both 
a gift and a demand, requiring him to sac¬ 
rifice every extraneous thing. 

From the business side of SuperMemo, 
Wozniak's priorities can sometimes look 
selfish. Janusz Murakowski, one of Wozniak's 
friends who worked as a manager at the com¬ 
pany during its infancy, thinks that Wozniak's 
focus on his own learning has stunted the 
development of his invention. “Piotr writes 
this software for himself," says Murakowski, 
now a professor of electrical engineering at 
the University of Delaware. “The interface is 
just impossible." This is perhaps a bit unfair. 
SuperMemo comes in eight flavors, some of 
which were coded by licensees: SuperMemo 
for Windows, for Palm devices, for several 
cell phones, even an Internet version. It's true 
that Wozniak is no Steve Jobs, and his soft¬ 
ware has none of the viral friendliness of a 
casual game like Brain Age for Nintendo DS. 
Still, it can hardly be described as the world's 
most difficult program. After all, photogra¬ 
phers can learn to produce the most arcane 
effects in Photoshop. Why shouldn't more 
people be able to master SuperMemo? 

“It was never a feel-good product," Mura¬ 
kowski says, and here he may be getting 
closer to the true conflict that lies at the 
heart of the struggle to optimize intelligence, 
a conflict that transcends design and touches 
on some curious facts about human nature. 
We are used to the idea that normal humans 
can perform challenging feats of athleticism. 
We all know someone who has run a mara¬ 
thon or ridden a bike cross-country. But get¬ 
ting significantly smarter—that seems to be 
different. We associate intelligence with pure 
talent, and academic learning with educa¬ 
tional experiences dating far back in life. To 
master a difficult language, to become expert 
in a technical field, to make a scientific con¬ 
tribution in a new area—these seem like rare 
things. And so they are, but perhaps not for 
the reason we assume. 

The failure of SuperMemo to transform 
learning uncannily repeats the earlier fail¬ 
ures of cognitive psychology to influence 





teachers and students. Our capacity to learn 
is amazingly large. But optimal learning 
demands a kind of rational control over our¬ 
selves that does not come easily. Even the 
basic demand for regularity can be daunt¬ 
ing. If you skip a few days, the spacing effect, 
with its steady march of sealing knowledge 
in memory, begins to lose its force. Progress 
limps. When it comes to increasing intel¬ 
ligence, our brain is up to the task and our 
technology is up to the task. The problem 
lies in our temperament. 

The Baltic Sea is dark as an unlit mirror. 
Wozniak and I walk along the shore, pass¬ 
ing the wooden snack stands that won't be 
open until spring, and he tells me how he 
manages his life. He's married, and his wife 
shares his lifestyle. They swim together in 
winter, and though Polish is their native lan¬ 
guage, they communicate in English, which 
she learned with SuperMemo. Wozniak's 
days are blocked into distinct periods: a cre¬ 
ative period, a reading and studying period, 
an exercise period, an eating period, a resting 
period, and then a second cre¬ 
ative period. He doesn't get up at 
a regular hour and is passionate 
against alarm clocks. If excite¬ 
ment over his research leads 
him to work into the night, he 
simply shifts to sleeping in the 
day. When he sits down for a ses¬ 
sion of incremental reading, he 
attends to whatever automati¬ 
cally appears on his computer 
screen, stopping the instant his 
mind begins to drift or his com¬ 
prehension falls too low and then 
moving on to the next item in the 
queue. SuperMemo graphs a distribution of 
priorities that he can adjust as he goes. When 
he encounters a passage that he thinks he'll 
need to remember, he marks it; then it goes 
into a pattern of spaced repetition, and the 
information it contains will stay in his brain 
indefinitely. 

"Once you get the snippets you need,'' 
Wozniak says, "your books disappear. They 
gradually evaporate. They have been trans¬ 
lated into knowledge." 

As a science fiction fan, I had always 
assumed that when computers supple¬ 
mented our intelligence, it would be because 
we outsourced some of our memory to them. 
We would ask questions, and our machines 
would give oracular—or supremely practi¬ 


cal-replies. Wozniak has discovered a dif¬ 
ferent route. When he entrusts his mental life 
to a machine, it is not to throw off the burden 
of thought but to make his mind more swift. 
Extreme knowledge is not something for 
which he programs a computer but for which 
his computer is programming him. 

I've already told Wozniak that I am not 
optimistic about my ability to tame old 
reading habits in the name of optimized 
knowledge. Books, for me, are not merely 
sources of information I might want to load 
into memory but also subjective compan¬ 
ions, almost substitute people, and I don't 
see why I would want to hold on to them in 
fragments. Still, I tell him I would like to 
give it a shot. 

"So you believe in trying things for your¬ 
self?" he asks. 

"Yes." 

This provides his opening. "In that case, 
let's go swimming." 

At the edge of the sea, I become afraid. I'm 
a strong swimmer, but there's something 
about standing on the beach in the type of 


minuscule bathing suit you get at the gift 
shop of a discount resort in Eastern Europe, 
and watching people stride past in their 
down parkas, that smacks of danger. 

"I'm already happy with anticipation," 
Wozniak says. 

"Will I have a heart attack?" 

"There is less risk than on your drive here," 
he answers. 

I realize he must be correct. Poland has few 
freeways, and in the rural north, lines of cars 
jockey behind communist-era farm machin¬ 
ery until they defy the odds and try to pass. 
There are spectacular wrecks. Wozniak gives 
close attention to the qualitative estimate 
of fatal risks. By graphing the acquisition of 
knowledge in SuperMemo, he has realized 


that in a single lifetime one can acquire only 
a few million new items. This is the absolute 
limit on intellectual achievement defined 
by death. So he guards his health. He rarely 
gets in a car. The Germans on the beach are 
staring at me. I dive in. 

Philosopher William James once wrote 
that mental life is controlled by noticing. 
Climbing out of the sea and onto the windy 
beach, my skin purple and my mind in a rev¬ 
erie provoked by shock, I find myself think¬ 
ing of a checklist Wozniak wrote a few years 
ago describing how to become a genius. His 
advice was straightforward yet strangely 
terrible: You must clarify your goals, gain 
knowledge through spaced repetition, pre¬ 
serve health, work steadily, minimize stress, 
refuse interruption, and never resist sleep 
when tired. This should lead to radically 
improved intelligence and creativity. The 
only cost: turning your back on every conven¬ 
tion of social life. It is a severe prescription. 
And yet now, as I grin broadly and wave to the 
gawkers, it occurs to me that the cold ratio¬ 
nality of his approach may be only a surface 


feature and that, when linked to genuine 
rewards, even the chilliest of systems can 
have a certain visceral appeal. By projecting 
the achievement of extreme memory back 
along the forgetting curve, by provably link¬ 
ing the distant future—when we will know 
so much—to the few minutes we devote to 
studying today, Wozniak has found a way to 
condition his temperament along with his 
memory. He is making the future noticeable. 
He is trying not just to learn many things but 
to warm the process of learning itself with a 
draft of utopian ecstasy. DH 
////////////^^ 

Contributing editor gary wolf (gary 
@aether.com) wrote about futurist Ray 
Kurzweil in issue 16.04. 
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ERROL MORRIS 


pursues the truth, and nothing but the truth, 
in his documentary films. And from 

THE THIN BLUE LINE tO THE FOG OF WAR 

to his new movie exploring the Abu Ghraib photos, 
the closer he looks, the crazier it gets. 
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errol morris is one ofthe world's great digressive talkers, 
and once he gets started it’s almost impossible to stop him. 
“I don't trust people who don't talk too much/' he often says. 
“You never know what they're thinking.” *1 In a crisp white shirt 
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and khaki shorts, the filmmaker looks like 
a cross between a tropical explorer and a 
speed-chess player from Harvard Square. 
He drums on the floor with the toes of his 
tennis sneakers and jumps up every few min¬ 
utes to read aloud from a seven-part essay 
he's wilting for Zoom, his idiosyncratic blog 
on the New York Times Web site. His chief 
obsession this afternoon is Laysan, a coral 
island in the middle of the Pacific that was 
once a major source of albatross eggs. The 
eggs are important, Morris tells me, because 
they are an excellent source of albumen, a 
key ingredient in a photo-emulsion process 
used in 19th-century photography. 

Every few minutes, his business manager, 
Ann Petrone, pokes her head in to remind 
Morris to talk about his new documentary, 
Standard Operating Procedure. The film, 
which investigates the strange history of 
the torture photographs taken at Abu Ghraib 
prison, is Morris' first since his Academy 
Award-winning The Fog of War, an intimate 
and chilling portrait of former secretary of 
defense Robert McNamara. 

In the grip of his current obsession with 
albatross eggs, Morris ignores her. She 
reminds him to talk about his new movie 
once, twice, and then a third time before 
she finally gives up and goes home. 

When the coast is clear, he chuckles, then 
reaches for a gorgeous coffee table book of 
nature photographs titled Archipelago and 
spreads it open on his desk. Morris was ini¬ 
tially rejected by every college he applied 
to, and he was later thrown out of graduate 
programs at UC Berkeley and Princeton. He 
remains a failed graduate student at heart, 
delighting in the pure play of ideas, with the 
secondary aim of exasperating any respon¬ 
sible adults in the room. 

Archipelago, he explains, chronicles an 
attempt to clean up the island and turn it into 
a pristine habitat for the endangered alba¬ 
tross. The book tells the story of two birds. 
Bandy and Shed Bird. Morris is particularly 
fixated on Shed Bird, who was about to fledge 
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when he toppled over, dead. "And they do a 
necropsy on Shed Bird, and they remove all 
this from his stomach," he says, jabbing his 
finger at the next photograph in the book, 
which shows a treasury of hundreds of small 
stones, a walnut, and other objects that might 
have come from the pants pockets of a young 
boy. But also among the debris are two cig¬ 
arette lighters, part of a shotgun shell, and 
what appears to be a crack pipe. 

Any attempts to keep the world pure will 
always end in failure, Morris explains. In this 
case, it turns out there are ocean currents that 
sweep a huge amount of garbage from the 
Pacific Rim and bring it out to Laysan. "I'm a 
little disturbed by hopefulness," he says. "It 
doesn't seem to be the ending that I'm looking 
for. Shed Bird dies for our sins. I'm a Jew, but 
I can still get behind that sort of thing." 

morris is sitting in the dark in his sec¬ 
ond-floor production office in Cambridge, 
Massachusetts. A stuffed horse head is 
mounted on the wall behind him. On the 
windowsill farthest from his desk is a stuffed 
marabou. Wheezing on the chair beneath 
the windowsill is Jackpot, a French bull¬ 
dog who receives a nightly knockout dose of 
Valium because he snores heavily yet insists 
on sleeping in the same bed with Morris and 
his wife, Julia. 

The basic facts about Laysan are already 
familiar to readers of the filmmaker's Times 
blog, which is less an actual blog and more 
a place where the filmmaker occasionally 
posts smart, funny ruminations about the 
number of cannonballs in Roger Fenton's 
famous photographs from the Battle of 
Sebastopol and other seemingly recondite 
subjects. Many of Morris' blog posts reflect 
his interest in the ways that photographs 
presented as pure, objective documenta¬ 
tion of reality are often staged and manip¬ 
ulated, like those from Abu Ghraib. Morris 
answers his more lively and particular com- 
menters at length, weaving together the 
comments and annotating them in a loopy, 


digressive, but rigorous way that a friend, 
writer Ron Rosenbaum, has identified as 
an entirely new form of essay. Much of the 
material will be available later this year 
in book form under the title Which Came 
First, the Chicken or the Egg? 

Morris' philosophically engaged skepti¬ 
cism about our ability to see the world as 
it really is gives his native sense of irony 
an added bite. What makes his films so com¬ 
pulsively watchable is the way they com¬ 
bine intensely scrupulous and detailed 
investigations of other people's investiga¬ 
tions with a celebration of the irreducible 
strangeness of the way human beings per¬ 
ceive reality. The filmmaker's capacity for 
radical doubt is counterbalanced by his 
palpable desire to know. 

The range and variety of his work is aston¬ 
ishing. There is the funny, life-embracing fan 
of inventors and crackpots and the funny, 
dark chronicler of murder and torture. There 
is the Errol Morris who delights in the world¬ 
building imaginations of scientists like Ste¬ 
phen Hawking, star of a film version of A 
Brief History of Time (1991), or MIT robot 
designer Rodney Brooks, one of the creative 
minds at the center of Fast, Cheap & Out of 
Control (1997); and there's the Errol Morris 
who seems to perversely seek out unlovable 
subjects like convicted cop killer Randall 
Dale Adams in The Thin Blue Line (1988), or 
electric chair designer and Holocaust denier 
Fred Leuchter Jr. in Mr. Death (1999). Mor¬ 
ris' first—and some would argue greatest- 
film, Gates of Heaven (1980), combined all 
of these strands in an unlikely exploration 
of the pet cemetery business in California 
that critic Roger Ebert has called one of the 
10 greatest films of all time. 

Perhaps the most concise statement of 
the filmmaker's highly analytical yet ulti¬ 
mately absurdist approach to the universe 
was made in the first three minutes of his 
second documentary, a willfully perverse 
chronicle of the residents of Vernon, Flor¬ 
ida. (The town's name is the title of the 1982 
movie.) The speaker was a local eccentric 
named Albert Bitterling. "Reality?" Bitter- 
ling wonders, as if genuinely considering 
the idea for the first time. "You mean this 
is the real world? Huh? Ha ha ha! I never 
thought of that." 

morris LIVES in a beautiful 19th-century 
house near Inman Square, in the middle of 
a block of wood-frame multifamily homes 
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favored by middle-income couples and grad¬ 
uate students at Harvard and MIT. His wife, 
Julia, who has helped produce many of his 
movies, used to work for an art museum. Their 
home holds a collection of odd objects that 
she gives Morris as presents and that some¬ 
times cause problems at customs. 

In the sitting room near the kitchen is a bas¬ 
ket of eggs. There are quail eggs, owl eggs, and 
a cassowary egg. A relative of the ostrich, the 
cassowary is a large flightless bird that eats 
fruit and is famous for getting hit by traffic 
and for producing large, dense scats. When I 
ask Julia about the occasion for this gift, she 
politely demurs. “You don't need an occasion 
for a cassowary egg," she explains. 

Julia and Errol met in Madison, Wisconsin, 
when Errol was researching his first movie, 
about serial killer Ed Gein, with whom the 
director conducted a series of interviews. 
“I was talking to a mass murderer, but I was 
thinking of you," he told Julia on one of their 
first dates. The movie was never made. 

In addition to producing many of Morris' 
best-known documentaries, Julia also named 
the Interrotron, a somewhat diabolical inven¬ 
tion that links two cameras and two tele¬ 
prompters so that the subject of an interview 
is never looking directly at Morris but rather 
at a screen on which Morris can project his 
own face, or the subject's 
face, or the Abu Ghraib 
photographs, or anything 
else that he pleases, which 
disconcerts his subjects 
and gives his interviews 
their distinctive intensity. 

It's a technological expres¬ 
sion of some of Morris' characteristic hab¬ 
its of mind—combining his interest in the 
inherently unreliable and self-referential 
nature of storytelling with his love of gad¬ 
gets and the gleefully skewed sadism that 
informed the golden era of human psychol¬ 
ogy experiments. “I'm not saying you can't 
get information by torturing people. I don't 
know," Morris says when I ask him whether 
he thinks torture can ever be useful or nec¬ 
essary. “I mean, I like to think that I torture 
people in my own quiet way." 

Morris also expresses himself by playing 
his cellos, which he keeps in the living room. 
The one he plays for me is the instrument 
his mother bought him when he was a kid— 
the same one he plays on the soundtrack of 
Standard Operating Procedure. At Juilliard, 
Morris had the same cello teacher as Yo-Yo 


Ma, whom the filmmaker later met when 
he directed Ma in one of the original Apple 
“Switch" commercials. He has directed com¬ 
mercials for high tech clients like Apple, Dell, 
and Hewlett-Packard as well as Miller beer 
and Brawny paper towels. “The Miller beer 
commercials are what I expect to be remem¬ 
bered for," he says. 'I've done over 100, and in 
the end it's always volume that counts." 

Morris also shared a music teacher with 
the composer Philip Glass, who wrote the 
nerve-racking scores for three of the film- 
maker's best-known movies: The Thin Blue 
Line, A Brief History of Time, and The Fog of 
War. “I was very interested that someone 
who had once been at Juilliard would end 
up making movies," Glass says when I ask 
why he chose to collaborate with Morris. 
“I had never worked with a filmmaker who 
could take a score and play it on the piano. 
And let me tell you, it is not an advantage for 
a composer." Morris kept sending Glass back 
to write more cues, and still more cues, until 
the composer started to get cranky. 

the thin blue line, a reinvestigation of 
a closed murder case that saved an inno¬ 
cent man from life in prison, was the first 
time Morris used the mix of in-depth inter¬ 
viewing, slow-motion reenactments, and 
fanciful special effects 
that has changed the way 
both fiction and nonfiction 
films are shot. The care¬ 
fully balanced artifice of 
his approach confused 
and annoyed documen¬ 
tary purists so much that 
Morris had to wait nearly two decades, and 
make five more films, before receiving his 
first Academy Award nomination. 

The use of the invented footage, which 
inspired a generation of forensically inclined 
television shows, was the filmmaker's way of 
illustrating the unreliable and often deliber¬ 
ately deceptive nature of his subjects' rec¬ 
ollections—in this case, their recollections 
of the events that landed Randall Adams in 
prison. Taking as literally as possible the 
accounts of eyewitnesses to a Dallas police 
officer's murder, Morris meticulously re¬ 
created their stories using actors on stage 
sets, then slowed the action to a dreamlike, 
spooky crawl. 

The odd blend of deadpanhumor andinves- 
tigative seriousness that runs through these 
shots, which ultimately proved Adams' inno¬ 


cence and got him released from prison, is also 
a part of a larger meditation on the untrust¬ 
worthy nature of memory and language. Mor¬ 
ris' use of re-creations suggests that if you 
take anything anyone says literally, act it out, 
and then look at it very closely, it's hard not 
to laugh. At the same time, by repeating dif¬ 
ferent versions of the same event, it is also 
possible to arrive at a more or less accurate 
picture of what really happened. 

Perhaps the most memorable of Morris' 
slo-mo mini-essays on the flawed nature of 
human perception is the milk-shake shot— 
a half-empty chocolate shake from Burger 
King splattering on a dark, lonely road 
moments after the shooting of police offi¬ 
cer Robert Wood. The scene helped Adams 
prove his innocence by persuasively suggest¬ 
ing through repeated reenactments that— 
contrary to her sworn testimony—Wood's 
partner, Teresa Turko, never got out of the 
car and never could have identified Adams 
as the shooter. Instead, she tossed her drink 
out the window and drove from the scene, 
leaving her partner bleeding to death on 
the highway. 

Morris' vivid re-creations of the courtroom 
testimony draw the viewer's attention to lies 
and evasions in the spoken accounts of the 
crime while, at the same time, insisting that 
behind the swirl of conflicting narratives 
there is a solid, verifiable reality that can be 
discovered by a patient investigator. 

According to Ron Rosenbaum, Morris has 
long proposed doing aRashomon-\ike movie 
about Kurosawa's Rashomon to illustrate 
his annoyance with the slovenly belief that 
the original somehow proves the postmod¬ 
ern idea that there is no concrete reality 
beyond the shifting and partial perspectives 
of the participants. “The last time I had din¬ 
ner with him, he was talking about hiring a 
crime-scene investigator to reinvestigate 
the crime in Rashomon, }} Rosenbaum says. 
“Errol believes that there is a single truth, 
but complexity derives from the fact that 
the nature of truth is often elusive and may 
never be found. But that doesn't mean you 
should stop searching for it." 

When he filmed The Thin Blue Line in 1987, 
Morris says, the fastest available camera 
ran at 120 frames per second, roughly five 
times normal speed. The Phantom digital 
cameras he used for the slow-motion scenes 
in Standard Operating Procedure shot 1,000 
fps, which allowed him to ramp the shots, 
drawing a curve I continued on page 152 
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hat the news is familiar makes it no less alarming: 1.1 billion people, about one-sixth 
of the world’s population, lack access to safe drinking water. Aquifers under Beijing, Delhi, 
Bangkok, and dozens of other rapidly growing urban areas are drying up. The rivers Ganges, 
Jordan, Nile, and Yangtze—all dwindle to a trickle for much of the year. In the former Soviet 
Union, the Aral Sea has shrunk to a quarter of its former size, leaving behind a salt-crusted 
waste. «1 Water has been a serious issue in the developing world for so long that dire reports 
of shortages in Cairo or Karachi barely register. But the scarcity of freshwater is no longer a 
problem restricted to poor countries. Shortages are reaching crisis proportions in even the 
most highly developed regions, and they’re quickly becoming commonplace in our own back¬ 
yard, from the bleached-white bathtub ring around the Southwest’s half-empty Lake Mead 
to the parched state of Georgia, where the governor prays for rain. Crops are collapsing, 
groundwater is disappearing, rivers are failing to reach the sea. Call it peak water, the point 
at which the renewable supply is forever outstripped by unquenchable demand. «1 This is not 
to say the world is running out of water. The same amount exists on Earth today as millions 
of years ago—roughly 360 quintillion gallons. It evaporates, coalesces in clouds, falls as rain, 
seeps into the earth, and emerges in springs to feed rivers and lakes, an endless hydrologic 
cycle ordained by immutable laws of chemistry. But 97 percent of it is 
in the oceans, where it’s useless unless the salt can be removed—a pro- lnte, ' s Len Dra 9° 
cess that consumes enormous quantities of energy. Water fit for drink- ° Uts,de Lhe A . 
ing, irrigation, husbandry, and other human uses can’t always be found chip fab. 






























where people need it, and it's heavy and expensive to transport. 
Like oil, water is not equitably distributed or respectful of politi¬ 
cal boundaries; about 50 percent of the world's freshwater lies in 
a half-dozen lucky countries. 

Freshwater is the ultimate renewable resource, but humanity is 
extracting and polluting it faster than it can be replenished. Ram¬ 
pant economic growth—more homes, more businesses, more water¬ 
intensive products and processes, a rising standard of living—has 
simply outstripped the ready supply, especially in historically dry 
regions. Compounding the problem, the hydrologic cycle is grow¬ 
ing less predictable as climate change alters established tempera¬ 
ture patterns around the globe. 

One barrier to better management of water resources is sim¬ 
ply lack of data—where the water is, where it's going, how much 
is being used and for what purposes, how much might be saved by 
doing things differently. In this way, the water problem is largely an 
information problem. The information we can assemble has a huge 
bearing on how we cope with a world at peak water. 

That data already shows the era of easy water is ending. Even eco¬ 
nomically advanced regions face unavoidable pressures—on their 


industrial output, the quality of life in their cities, their food supply. 
wired visited three such areas: the American Southwest, southeast¬ 
ern England, and southeastern Australia. The difficulties these places 
face today are harbingers of the dawning era of peak water, and their 
struggles to find solutions offer a glimpse of the challenge ahead. 
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On the descent into Sky Harbor International 
Airport, Phoenix's endless grid of streets and 
tract homes is etched into the desert floor like the 
imprinted surface of a microchip. When the sun¬ 
light hits at the right angle, the canals that zigzag 
across the landscape light up like semiconductor 
traces surging with electricity. 

And Phoenix is sprawling at a rate that seems 
to rival Moore's law. In the 1990s, the metro area 
was growing at the rate of an acre every three 
hours. The population is expected to nearly double in the next 20 
years. But cities, unlike microchips, don't double in efficiency every 
18 months. A 2007 government report stated that staggering growth 
in the American Southwest "will inevitably result in increasingly 
costly, controversial, and unavoidable trade-off choices." The issue: 
how to parcel out a dwindling water supply. 

The city's chief water sources are the Salt River Project and the 
Central Arizona Project, two massive water systems that bookend 
a century-long effort to hydrate the region. The Salt River Project 
began in 1903 with the Roosevelt Dam, which reined in the flood- 
prone waterway. Today, the SRP is a vast network of reservoirs, 
hydroelectric dams, and channels. As for the Central Arizona Proj¬ 
ect, it's one of the largest and most expensive aqueducts in the 
US, completed in 1993 at a cost of $3.6 billion. The 336-mile CAP 
canal diverts 489 billion gallons a year from the Colorado River, 
irrigating more than 300,000 acres of farmland and slaking the 
thirst of Phoenix and Tucson. 

The CAP isn't the only straw sucking at the Colorado. Seven states 
and dozens of Indian reservations, as well as Mexico, tap its flow. 
Development has sapped the river, a problem exacerbated by a 
drought called "perhaps the worst in 500 years" by US interior sec¬ 
retary Gale Norton. Lake Mead, an immense reservoir that dams the 
Colorado to supply most of Phoenix's water, has a 50-50 chance of 
running dry by 2021, according to a study by the Scripps Institution 
of Oceanography. Larry Dozier, the CAP'S deputy general manager, 
calls this finding "absurd," claiming that studies show the reservoir 
won't disappear entirely, even in the worst case. However, the Scripps 
researchers counter that their calculations are conservative and 
warn that "the water shortage is likely to be more dire in reality." 

Chandler, a city on the southeastern edge of Phoenix, epitomizes 
the regional dilemma. Founded in 1912 to accommodate farmers who 
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ventured into the Sonoran Desert, Chandler supports a population 
that has tripled in the past 20 years to 250,000. On the outskirts 
of town, where the last remaining farms fade into the scrub, stand 
three colossal Intel semiconductor manufacturing plants: Fab 12, 
Fab 22, and the gleaming new Fab 32, which produces state-of-the- 
art chips on a floor area equivalent to 17 football fields. Intel is a key 
driver of the local economy. The company employs 10,000 people 
and has invested $9 billion in Chandler; its workers, on average, 
earn four times the Arizona median salary. Just one problem: The 
fabs are also by far the city's biggest consumer of water. 

Chip fabrication is a thirsty process. The silicon wafers must be 
rinsed after each of the several dozen semiconductor layers is applied 
and etched. Consequently, the Intel campus has been designed to 
maximize every drop of the 2 million gallons it uses daily. Intel, 
wary of spilling its manufacturing secrets, bars journalists from 
entering the enormous silver and white monolith. Fortunately, the 
plant's circulatory system is visible from the outside. Len Drago, 
who is responsible for the facility's environmental profile, offers 
to show it to me. As we walk around the building's perimeter, he 
explains how water flows through the plant. 

The tiniest imperfection can render a wafer useless, so incoming 
water cascades through a series of filters until its mineral content 
is a hundred-thousandth that of Colorado River water. The briny 
byproduct goes into a towering tank that looks like a Jules Verne 
moon rocket, which distills out the remaining water and pumps it 
back to the beginning of the system. The salty sludge goes to an 
evaporation pond. The purified water, meanwhile, is used to wash 
chips. The rinse water is treated and then sent to other parts of 
the campus: the air scrubbers that filter the plant's emissions, the 
massive cooling towers that keep workers from suffocating in the 
desert heat. Even the drought-resistant desert landscaping in the 
plant's parking lot is irrigated with wastewater. 

But Intel doesn't reuse all of its wastewater. Every day, the com¬ 
pany pumps 1.5 million gallons to a $19 million reverse-osmosis 
desalination plant it built for Chandler. This water, cleaned to 
drinking standards, is pumped 6 miles away and injected 600 feet 
down into a sandstone aquifer beneath the city. To date, Intel has 
banked more than 3 billion gallons. The facility recycles or stores 
75 percent of the water it brings in, Drago says. 

Intel isn't simply trying to be a good corporate citizen. Nor is it 
merely out to save money. Running a sustainable operation greases 
the regulatory wheels when the company wants to expand. Because 
Intel was well within the government's environmental thresholds 
for the site, Fab 32 didn't even require a new water-use permit. It 
hasn't always been this way, Drago admits. "Back in the early 1980s, 
we had three Superfund sites in California," he says. "It's a lot easier 
to do things the right way. Especially in the long term." 

The long term, however, will be ruled by the twin realities of an 
exploding population and a hotter, drier climate. Dave Siegel, Chan¬ 
dler's water czar, describes how he plans to continue providing for 
the growing city (and his biggest customer, Intel). The government 
has legal rights to all the water it needs, he says, not only from the 
SRP and the CAP but from 27 wells drilled into the aquifer. "That's 
legal water, mind you," he says. "It's a different thing than physi¬ 
cal water." Legal water refers to the complex array of agreements, 
treaties, and laws that govern water use in the American West—and 
federal and state allocations trump Chandler's municipal rights. 
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As for physical water, that's the stuff coming out of the tap. All the 
legal water in the world isn't enough to wash a bandanna if there's 
no physical water available. 

So Chandler came up with a clever plan. The city banks as much 
excess CAP water as it can, pumping it underground along with Intel's 
contribution. Thanks to this so-called recharge, the local aquifer 
is actually rising a few feet a year. Siegel maintains that even if the 
most apocalyptic predictions came true—say, the rivers collapse 
completely—Chandler would be able to soldier on. "If we never 
recharge another drop," he says, "we have enough water underneath 
us to last about 100 years." His projection includes future growth, 
including two more Intel fabs now on the drawing board. 

But many scientists say that banking river water underground 
is not enough. Gary Woodard, a bearded water resource expert at 
the Sahra Center at the University of Arizona in Tucson, has made a 
career of studying the issues facing water-stressed regions around 
the world. He admires Intel's efforts, but he cautions that direct 
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water consumption is only half the story. To describe the other half, 
he invokes the “water-energy nexus”: the idea that it takes water 
to produce energy, and energy to take advantage of water. That is, 
supplies of water and power are interdependent. 

“Intel is doing everything it can,” Woodard says, “but high- 
quality recycling, pumping water up and down and recirculating 
it, uses an incredible amount of energy.” The Intel campus draws 
the power equivalent of 54,000 homes every year. Intel gets a 
sizable portion of that power from the Palo Verde Nuclear plant 
outside of Phoenix, and this means that it takes far more water to 
make a microchip than actually circulates through the company’s 
recycling system. “No energy generation system uses more water 
than a low-desert nuclear plant,” Woodard says. Palo Verde uses 
20 billion gallons annually to cool its turbines. That water is emit¬ 
ted as water vapor from its cooling towers, to fall as rain some¬ 
where else. None of this is figured into Intel’s water footprint. 
Neither are the additional employees, new homes built in the des¬ 


ert, and cars that will come along with Intel’s next round of fabs. 
More parking lots will absorb more solar radiation, contributing 
to Phoenix’s urban heat island. More energy and more water will 
be required for cooling. 

Other experts share Woodard’s concern. Peter Gleick is president 
of the Pacific Institute in Oakland, California, a leading think tank 
on water issues. He isn’t surprised that Intel and Chandler are opti¬ 
mistic about the future. Their cheerful attitude, he believes, reflects 
their confidence that social and economic priorities are on their 
side. “It shows to what lengths we’ll go to ensure water for high- 
value uses,” Gleick says. “Truth is, Intel will always be able to pay 
more than anybody else for water. They can act as though it’s not 
scarce, because for them it’s a relatively small cost.” 

If moneyed special interests determine the going price of water, 
eventually they will edge out users who can’t afford to pay top dollar. 
Agriculture will be squeezed out, as will water rights for poorer com¬ 
munities. And the environment, it goes almost without saying, will 
































twist in the wind: “That's why the Colorado River no longer reaches 
its delta/' Gleick says. Intel will continue to drive Chandler's econ¬ 
omy, lubricate the regulatory process, and burnish its image while 
small towns elsewhere along the Colorado wither. If this seems mer¬ 
cilessly Darwinian, it's also true that Intel has a critical role to play 
in solving water issues. Ever-more-capable microprocessors are at 
the heart of efforts worldwide to keep the water flowing. 

LONDON, 

ENGLAND 

Looking out at Kensington Gardens in 
London, where ornate fountains shimmer in 
the sunshine, it's difficult to imagine that this 
famously damp city has less water per person 
at its disposal than Dallas, Rome, or Istan¬ 
bul. But it's true, and the problem is getting 
worse. I'm sitting in a restaurant next to the 
gardens with John Rodda, a hydrologist with 
Britain's Centre for Ecology and Hydrology. 
White-haired and buttoned-down, Rodda pres¬ 
ents his doom-and-gloom outlook with quint¬ 
essential British stoicism. He pulls out a map of 
Britain and points to the country's southeast, printed an angry shade 
of red to indicate water scarcity. “We fall well below the World Bank 
standard, per capita, of a water-stressed region," he says. 

In the summer of 2006, London was hit by the worst drought in 
three decades. After two consecutive dry winters (the time of year 
when rainfall usually replenishes the water supply), the city imposed 
restrictions on watering lawns, filling swimming pools, and other 
nonessential uses. Newspaper columnists raised the specter of 
Londoners lining up at fire hydrants to collect water rations. Des¬ 
perate to maintain supplies, water companies considered extreme 
measures: cloud seeding, bulk transportation by tanker, even tow¬ 
ing icebergs down from the Arctic. 

Unlike Arizona, where industry and agriculture use the vast major¬ 
ity of the water, London serves mainly the people who live there. But 
there are a lot of them: 7.5 million, expected to exceed 8 million by 
2016. “We've got a huge number of people living on a small island 
where it doesn't rain as much as people think," says Jacob Tomp¬ 
kins, director of Waterwise, a London-based nonprofit devoted to 
water efficiency, “and we're living in the driest bits." 

The 2006 drought made it clear that anything more severe, like a 
longer run of dry winters, would push the system toward collapse. 
“It would shut down the economy," Tompkins says. Then there's the 
changing pattern of rainfall. After the 2006 drought, the summer 
of 2007 was one of the wettest on record. But that rain fell in down¬ 
pours rather than the customary drizzle, causing devastating floods. 
“It used to rain the same amount every year," Tompkins continues. 
“We built some reservoirs and it was fine. But rainfall intensity has 
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doubled, and rain comes in storm 
events. In terms of infrastructure, 
that doesn't work very well." 

London's infrastructure has a more 
fundamental problem: It's creaking 
with age. “Charles Dickens was the 
best-selling author when most of 
our pipe work went in," says John 
Halsall, director of water services at 
Thames Water, the private company 
that provides water to greater Lon¬ 
don. Thames Water maintains more 
than 300 reservoirs, 99 treatment 
plants, and more than 20,000 miles 
of pipe. The city's water system was 
a triumph of 19th-century engineer¬ 
ing, but one-third of the mains are 
more than 150 years old, veterans of 
such scourges as Hitler's bombs and 
corrosively acidic soil. Thames' sys¬ 
tem leaks 180 million gallons a day, 30 
percent of overall flow. To fix a leak, 
which the company does some 82,000 
times a year, it has to shut down traf¬ 
fic and dig up the streets in one of the 
most congested cities on Earth. A brief 
walk around the West End turns up 
a half-dozen work crews digging up 
Victorian mains, scooping through 
layers of history to repair the pipes 
one segment at a time. 

Replacing all the Victorian pipes 
would cost an estimated $3.6 billion. 

The conundrum facing Thames Water 
is how to upgrade the crumbling system without tearing up the city 
or bankrupting the company. There are two sets of solutions: On 
one hand are small, local, high tech projects. On the other are tra¬ 
ditional large-scale civil engineering initiatives that have been a 
staple of water management since the Roman Empire. Tompkins 
favors the small-scale approach. In particular, he likes metering. 
There's no way to measure the water flowing through much of the 
underground infrastructure, which makes it hard to identify leaky 
sections. Likewise, not even a quarter of the city's households are 
metered, and that makes it difficult to encourage conservation. If 
consumers understood exactly how much they were using, Tomp¬ 
kins reasons, perhaps they would change their behavior, like a dieter 
motivated by the scale readout every morning. 

Metering addresses a lack of information about water at the 
lowest level, right in the pipe. And now there's a way to do it more 
effectively than ever. In the grand tea room of a posh business club 
known as the Institute of Directors, overlooked by huge oil portraits 
of admirals and lords, Michael Tapia shows me a device called iStaq. 
Tapia is CEO of Qonnectis, iStaq's manufacturer. Barely the size of 
a hardcover book, the unit can be tucked away under a manhole 
cover and transmit measurements of water level, pressure, flow, and 
other variables. “The system itself is intelligent," Tapia says. “It will 
send you an email or text saying, Tou have a burst pipe.'" Qonnectis 
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has a $400,000 contract with Thames Water to help detect leaks. 

Electric, gas, and water utilities all stand to benefit from smart 
metering. So far, smart water meters have been deployed mostly 
in oil-rich Middle Eastern cities like Doha and Abu Dhabi, where 
water is precious and infrastructure relatively new. However, simply 
measuring the flow is a surprisingly powerful motivator. Research 
shows that installing a meter in a house so people can see how much 
water they're using can reduce consumption by 10 percent. With the 
right political carrots and sticks, Tompkins estimates, 70 percent 
of the city's homes could be metered in just over a decade. "People 
need to get away from the idea that you just turn on the tap and all 
the water you want is there," he says. 

As promising as smart meters are, giant utilities like to think 
big, and to them metering is only one drop in an Olympic-size pool. 
Thames Water has grander designs. The company hopes to dig a 
20-mile drainage tunnel, called the Thames Tideway, underneath the 
river to its sewage treatment plant. The structure would be a hedge 
against climate change, designed to prevent the city's sewers from 
flushing into the watercourse as storms intensified. And to address 
storage capacity, plans call for a huge new reservoir in Oxfordshire. 
But projects of this scale can take 20 years to complete, and the com¬ 
pany is under pressure to find new supplies sooner than that. 


John Haisali, Thames Water's most controversial proj¬ 

ect is a $400 million desalination plant called 

services at Thames . J ml , , .... 

the Thames Gateway. The proposed facility 
could take in seawater, filter out the salt, and 
deliver 35 million gallons of drinking water a day during drought 
emergencies. Desalination would essentially drought-proof the 
city, the company claims. It's an appealing solution. The ocean is 
practically limitless, and the plant would run on biodiesel, giving it 
a green imprimatur. The project was moving through the approval 
process in 2006 when London's tough, left-leaning mayor, Ken 
Livingstone, blocked it. 

Livingstone argued that the plant was too expensive and that 
desalination is too energy-intensive. Stripping seawater of its salt 
is a pricey way to obtain freshwater, cost-effective only for high- 
end uses like drinking, but not bathing or watering gardens. And 
the mayor questioned the proposal's environmental cred: Biodiesel 
emits carbon, and desalination's super-salty byproduct is toxic to 
marine life. Thames Water would do better, he insisted, to repair 
London's decrepit labyrinth of pipes. 

With the desalination plant deadlocked, London is running out 
of time. "The big projects we do are taking longer and longer to get 
approval, and it doesn't take much to throw them off track," Halsall 
says. “While we're debating, the risk increases to our basic supply." 








MURRAY- 

DARLING 

BASIN, 

AUSTRALIA 

Australia has always been dry. It's the most arid continent 
after Antarctica. Covering an area roughly the size of the lower 
48 states, it supports less than one-tenth the US population, and 
even that is an enormous strain on water supplies. The country 
was founded during the second-worst drought in its history, but 
the worst dry spell is unfolding right now. Rainfall, which has 
declined to 25 percent of the long-term average, is projected to 
plummet another 40 percent by 2050. 


Three factors are working to desiccate the 
landscape. One is simple overexploitation of 
existing resources. More water is withdrawn 
to support agriculture, industry, and cities than 
the system can handle. Another is El Nino, a 
weather pattern that periodically alters rainfall, 
further drying the continent. The third is cli¬ 
mate change. Australia is growing hotter, which 
compounds the other two problems by boost¬ 
ing both consumption and evaporation. 

The convergence of these factors could have 
catastrophic results. Every major city in Aus¬ 
tralia is hobbled by mandatory restrictions on water consumption, 
but most of the country's water—two-thirds—goes to agriculture. 
The economics of food production have always been based on ready 
access to cheap water. The price of beer has been rising since a 
jump in barley prices, a development that many joke could lead to 
large-scale civil unrest. But it's no joke: The global price of wheat 
hit its highest level in decades in December, partly due to Austra¬ 
lia's water shortage. The most fundamental impact of scarcity will 
be on Australia's ability to feed itself. 


SIGN OF 
PEAK WATER 

CROP FAILURE 

POTENTIAL 

SOLUTION 

NETWORKED 
MONITORING 
AND REMOTE 
CONTROL 
OF WATER 
SOURCES AND 
IRRIGATION 
CHANNELS 


Two hundred miles north of Melbourne, in a dusty farmyard in 
Moulamein, New South Wales, L. J. Arthur slides open a large steel 
barn door and steps into the shadows. A few minutes later, the 
silver-haired, 53-year-old rice grower emerges pushing a helicop- 
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ter on detachable wheels, the tail rotor braced against his shoulder. 
We clamber into the bubble cockpit. "From the air, you'll get a much 
better sense of what two years with no water looks like," he says, 
checking the gauges. A cloud of dust billows around us, and the pitch 
of the rotor's whine rises as we pull away from the ground. 

We climb to 1,000 feet, and Arthur shouts over the engine, "In a 
normal year, this would be a carpet of every shade of green imag¬ 
inable, rice fields as far as you can see." The landscape is tinder- 
dry, the fields a shorn patchwork of grays and browns, stretching in 
mind-boggling flatness toward the ochre wastes of the outback. "In 
a normal year, we'd have 1.2 million tons of rice under production. 
This year we have 15,000, and there's no telling if that will make it." 
Rice is often dismissed as the wrong crop for the region because 
it requires flood irrigation. But producers in the basin can grow 
10 tons per hectare, among the highest yields in the world. 

We swoop low over a stubble field, scattering a flock of emus. A 
huge red kangaroo lies languidly in the shade of a eucalyptus. The 
local native animals are doing fine for now, Arthur tells me, helped 
along by a watering pond he dug for his sheep. But the future of peo¬ 
ple in this arid corner of an arid continent is far less certain. 

For the second year in a row, the region's rice farmers have received 
no water at all from the Murray River, the 1,500- 
mile lifeline that flows out of the Snowy Moun¬ 
tains and helps hydrate the cropland for 40 
percent of Australia's food. Inflows into the 


Murray River last year were the lowest in 116 years of recorded levels, 
almost half the previous low. Reservoirs in the southern basin hold 
only 20 percent of capacity, and the summer drawdown hasn't begun. 

No one who tries to eke out a living from this land is untouched. 
The 400,000-square-mile Murray-Darling basin, named for the two 
main rivers that run through it, receives only 6 percent of the conti¬ 
nent's increasingly scarce rainfall. In some places, the groundwater 
is too salty to drink. Coastal cities are investing in desalination 
plants, but desalting technology is simply too expensive to use for 
agriculture. Without irrigation from the river, agriculture couldn't 
exist here. The farms would literally dry up and blow away. 

We land near downtown Moulamein, where a dozen tractors are 
parked around a shallow clay pit the size of a shopping mall. Since 
no crops are in the ground, the government has hired local grow¬ 
ers to dig the giant hole as an emergency reservoir for the town. 
Some cash-strapped farmers are now members of road-building 
crews. A nearby rice-processing plant laid off 90 workers, and 
the press has reported on depression and suicide among ruined 
farmers. Many small towns in the basin are teetering on the brink 
of economic collapse. 

A few hours away from Arthur's farm, the managers of the 
Coleambally Irrigation Cooperative have set out to make Australian 
agriculture viable. The co-op is a group of 320 farmers connected 
by a 300-mile network of irrigation channels. Their section of the 

basin received just 3 percent of its 
water allocation in December. That 
means they'll have to become vastly 
more efficient. Bringing that about is 
the goal of Murray Smith, Coleam¬ 
bally Irrigation's CEO. In Australia, 
one-third of agricultural water, on 
average, is lost to leakage, seepage, 
evaporation, and faulty metering. 
Smith thinks the future of farming 
in Australia is "more crop per drop." 
Toward that end, his company has 
invested $15 million in a host of tech¬ 
nologies to minimize waste. 

In a back room at Coleambally 
headquarters, Smith calls up a series 
of displays on a computer screen 
showing real-time measurements 
of flow, temperature, and salin¬ 
ity at remote-controlled irriga¬ 
tion gates spread over thousands 
of acres. Software helps determine 
exactly where water is being wasted; 
problems can be addressed by open¬ 
ing or closing gates. Out where the 
canals draw water from the river, 
automated flume gates control the 
inflow. This kind of centralized 
management is revolutionizing 
irrigation. It's the same sort of net¬ 
work that allows engineers at Thames 
Water | continued on page iso 



L. J. Arthur, a 
farmer in Australia's 
desiccated Murray- 
Darling basin. 
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New York is building one of the most ambitious high tech surveillance 



































































T THE SOUTHERNMOST 
end of Brooklyn, just off 
Dead Horse Bay, there’s a 
weather-beaten helipad 
where the New York Police 
Department keeps a gray 
unmarked twin-engine Bell 412 helicopter. Detective Brendan Galligan 
ushers me aboard. “We don’t really let people see this,” he says. We 
climb in behind the pilot and find ourselves facing a console with three 
screens: One shows a map of the city; another, an interface for check¬ 
ing license plates and addresses; and the third, the view from a gyro- 
stabilized L-3 Wescam camera attached to the chopper’s nose. The 
camera can see clear across the city, in both the visible and the infra¬ 
red slices of the spectrum; then it can broadcast the images to police 
headquarters using an onboard microwave transmitter. The helicopter, 
part of New York City’s antiterror arsenal, takes off and climbs to 1,000 
feet in the afternoon sunshine. Passing the Verrazano-Narrows Bridge, 
Galligan scans for suspicious trucks lingering on approach ramps. 

Over the Staten Island Ferry, he 


explains how police routinely 
use the chopperto lookfor boats 
that might be trailing too closely. 
Then, as we swing past the gap¬ 
ing World Trade Center site, the 
22-year veteran adjusts the joy¬ 
stick to turn the camera east¬ 
ward, filling the third screen with 
the towers of lower Manhattan: 
the center of the center of the 
bull’s-eye. The New York Stock 
Exchange, the American Stock 
Exchange, the Federal Reserve 
Bank, City Hall, four major bridges 
and tunnels—a bomb at any of 
these places could kill hundreds, 
cost the city billions, and rattle the 
world financial system. Al Qaeda 
has hit lower Manhattan twice, in 
1993 and 2001, and officials say 
that several other plots have been 
broken up since. City agencies 
have done their best to harden the 
financial district in the years since 
2001. Today, explosives-sniffing 
dogs and two truckloads of cops 
wearing military-style body armor 
and waving M-4 machine guns 
surround the flag-draped stock 
exchange. Black metallic barriers 
rise out of the asphalt, blocking 
traffic on Wall Street, while con¬ 
crete planters and strategically 
parked trucks keep vehicles off 
Broad Street. Some of the other 


streets surrounding the exchange have been 
cut off to pedestrians, and only invited guests 
are allowed inside. “Closed since 9/11,” the 
guard tells visitors. 

But you can’t block off every street or have 
a guard by every door. There’s no budget 
for that, and no one would want to live or 
work in that kind of armed camp anyway. 
“You can make a justification for putting 
bollards in front of every building,” says a 
former high-ranking NYPD counterterror¬ 
ism official. “But pretty soon you can’t walk 
anywhere. People leave.” 

So New York has an audacious blueprint 
to wrap a high tech cloak around lower Man¬ 
hattan. It will provide the most sophisti¬ 
cated armor of any major urban area in the 
world—one that relies on brains as much as 
brawn, on barely visible technology as much 
as brute stopping power. And the chopper 
I’m in will be just a small piece of it. 


EVERY SO OFTEN, GREAT CITIES HAVE 

to remake themselves if they want to stay 
great—adding a new layer of technologi¬ 
cal infrastructure to meet the challenges of 
the day. In the 1880s, Thomas Edison built 
the first central electrical power plant in 
lower Manhattan. In 1904, the city finished 
its very first subway line. The 1980s saw new 
fiber-optic data pipes, and today New York 
is in the middle of its next major makeover. 
This time, the technological update is about 
keeping the city safe. 

There will be upgrades citywide, includ¬ 
ing a new, next-gen cell network, an over¬ 
haul of the subway’s security system, and 
an increase in manpower. But the financial 
district is a special case, and in June 2006 
the NYPD announced a three-year, $106 mil¬ 
lion plan called the Lower Manhattan Secu¬ 
rity Initiative. Its centerpiece is an array of 
3,000 cameras that will turn the area into a 
1.7-square-mile, open-air Panopticon. 

The first cameras started going in earlier 
this year. In contrast to London’s surveillance 
system, the so-called Ring of Steel, New York’s 
cameras will do more than identify terrorists 
after they’ve struck. The new cameras will be 
fully networked, with video-intelligence algo¬ 
rithms that aim to spot potential attackers 
before they perpetrate their crimes. Assistant 
chief John Colgan, who commands the police 
department’s counterterrorism bureau, hopes 
the LMSI will keep the next disaster from hap¬ 
pening. “This is about identifying and elimi¬ 
nating a threat, rather than dealing with the 
consequences,” says Colgan, a compact red- 













































































1 4 6 


head with a bushy mustache. Tm not in the 
consequence-management business.” 

To support the plan, Colgan says, extra 
officers will be reassigned to downtown. 
Electronic license plate readers, both sta¬ 
tionary and mounted on mobile police 
units, can already scan thousands of cars 
per day and instantly alert police if a sus¬ 
pect in their database approaches or enters 
the financial district. Massive vehicle bar¬ 
riers will be able to block off the busiest 
streets on a signal from HQ, even shut¬ 
ting down the Brooklyn-Battery Tunnel. 
Of course, the same technology could be 
used to invade privacy more efficiently, 
and even some in the NYPD are concerned: 
“l certainly don't want my family to come 
under view just because they're walking 


through a certain part of town,'' one counter¬ 
terrorism official told me. And those ques¬ 
tions become even more complex as Colgan 
brings the financial giants of lower Manhat¬ 
tan into the network: 2,000 of the 3,000 LMSI 
cameras will be privately owned, including 
200 of the first 250, just installed. 

The plan will also require builders of new 
skyscrapers, like the high-profile Goldman 
Sachs headquarters in Battery Park City 
and the Freedom Tower going up where 
the World Trade Center once stood, to 
submit blueprints to the city so police can 
ensure that security measures are part of the 
designs. (The Freedom Tower, for example, 
was moved farther away from the West Side 
Highway.) Colgan also wants those electronic 
blueprints on the network so they can be 


accessed easily during a crisis to help guide 
rescue efforts. Eventually, Colgan would 
like to be able to control just about every 
aspect of any new tower—the lights, the air- 
conditioning, the internal security cameras, 
the access controls—from a desktop at the 
new LMSI command center at 55 Broadway. 
The question is whether any amount of gear 
can stop a dedicated suicide bomber. 

AT 4:54 ON THE MORNING OF JULY 7, 

2005, Shehzad Tanweer entered a gas sta¬ 
tion about 200 miles north of London. As 
he was leaving, he looked into the lens of a 
security camera. At 7:21, another camera 
caught him and three other men walking 
into the train station in Luton. Tanweer 
shifted his backpack uneasily. An hour later, 
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ARMED SWAT TEAMS 
Explosives-sniffing dogs 
and heavily armed Emer¬ 
gency Service Units provide 
a highly visible deterrent. 


HELICOPTER 
A chopper with a high- 
powered camera patrols 
the skies, looking for 
unusual activity. 




orist 


THE MANHATTAN PROJECT 

By 2015, New York’s financial district will be wra 
a thick web of security. The aim: Make a potentic 
attack as difficult as possible to execute. 


Current protection measures 


RADIATION-DETECTION 

VEHICLES 

A fleet of unmarked SUVs 
equipped with supersensitive 
radiation detectors maintains 
a constant vigil. 


INTEL UNITS 

A team of 500 intelligence 
analysts under the direc¬ 
tion of an ex-CIA official IDs 


Planned protection measures 




NETWORKED CAMERAS 
A smart array of 3,000 public 
and private surveillance cam¬ 
eras will watch for suspicious 
activity and known suspects 
and will trigger alerts. 

STREET BARRIERS 
Permanent bollards and 
rails will be supplemented 
by automatic blockades 
that can seal off additional 
streets and tunnels 
on command. 


PRIVATE CELL NETWORK 

A custom, government-only 
wireless network will 
blanket the city, providing 
dedicated communications 
and data transfer. 

COMMAND CENTER 

From a state-of-the- 
art NYPD control hub at 
55 Broadway (and a secret 
backup location), police will 
be able to monitor and con¬ 
trol security systems. 


and tracks suspects in the 
five boroughs and abroad. It 
is backed up by plainclothes 
undercover cops. 

LICENSE PLATE SCANNERS 
Mounted in roving vehicles 
and at stationary locations, 
they match cars with 
suspect vehicles in NYPD 
databases. 


ELECTRONIC BLUEPRINTS 

Plans for new office towers 
will be vetted for safety 
by the NYPD. Surveillance 
cameras and even heat¬ 
ing and AC controls will be 
accessible remotely on the 
police network. 

SUBWAY 

Smart cameras, intelligent 
video, intrusion detectors, 
and perimeter sensors will 
monitor commuters. 


tronic eyes did nothing to inhibit them. 

That’s because London has only a hodge¬ 
podge of partially connected cameras— 
some public, some private—not a fully 
integrated network. Monitoring them 
all is impossible, and security guards get 
little guidance about what to look for. But 
video surveillance technology has gotten 


low bombers rehearsing their plot several 
weeks prior to July 7. If the London cameras 
had been outfitted with the right software, 
his face might have triggered an alarm. 

Dumb systems, no matter how extensive, 
don’t seem to deter even small-time bomb¬ 
ers. In early March, a bicyclist left a small 
homemade explosive at a military recruit - 


a lot smarter since London’s security was ing station in New York’s Times Square, 


the four were recorded again, and at 8:50 
a camera captured passengers boarding a 
train. Seconds after the doors closed, the 
bombs detonated. The blast killed eight, 
including Tanweer, and wounded 171. 

London may be the most heavily sur- 
veilled city on the planet, with thousands 
of cameras in train stations, on street cor¬ 
ners, and in parks, but this surveillance is 
useless against suicide bombers. Tanweer 
didn’t care if he was caught on tape—he’d 
be dead before anyone reviewed the foot¬ 


installed. New software can sound an alarm 
when it spots suspicious behavior—bags 
left on a platform, trucks circling, people 
entering a building through an exit. 

Surveillance networks can now be taught 
even to recognize familiar faces. Technol¬ 
ogy from 3VR, a security firm in San Fran¬ 
cisco that’s funded partially by the CIA, 
makes it easy to sift through surveillance 
video. Click on a face and you’ll see every 
instance in which that person has come 
within the field of view of a networked cam¬ 


in plain view of more than a dozen secu¬ 
rity cameras. Weeks later, the bomber still 
remained at large, a perfect example of why 
the NYPD is turning to newer, networked 
video systems instead. 

No one expects to catch a bomber in the 
act; this is real life, not 24. But with the 
right people and the right gear, it might— 
might —be possible to nab potential attack¬ 
ers while they’re still casing their targets, 
when they’re most vulnerable, Colgan says. 
If someone sneaks around the back of the 


age. Two weeks after the Luton bombing, 
cameras recorded another group of four as 
they brazenly tried to detonate more explo¬ 
sives on London’s subways and buses. Fortu¬ 
nately, their weapons malfunctioned, and no 
one was killed. Again, the presence of elec- 


era, allowing companies and government 
agencies to set up video watch lists. The 
system has already been used successfully 
to foil a check-cashing scheme. 

British intelligence had followed Tanweer 
before, and tapes showed him and some fel- 


New York Stock Exchange, say, or lingers 
too long in front of the Federal Reserve, the 
NYPD will know. “This is preventative,” Col¬ 
gan adds, “because we would expect those 
people who would attack us to be dead on 
the day they attack us.” 












NEW YORK’S COUNTERTERRORISM 

overhaul is more than just a collection of 
shiny new gadgets. Under commissioner Ray 
Kelly, the NYPD has already put in place a 
combination of protective measures—some 
aggressive, others invisible. The police's 
intelligence unit used to be a trivial operation, 
just a handful of cops to protect VIPs. Today, 
it's a 500-person bureau headed by a former 
CIA director of operations, with so many 
Harvard-trained analysts that, at a party last 
October, more people were cheering the Red 
Sox than the Yankees. Plainclothes officers 
shadow terror suspects all over the city, and 
additional detectives are stationed overseas. 
Others work on Operation Nexus, reaching 
out to local and national businesses so they'll 
notify police when someone tries to make 
suspicious bulk purchases of, say, fertilizer 
or hydrogen peroxide. To show cops what to 
hunt for, the NYPD reportedly constructed 
a replica of the lab where Tanweer built his 
bombs. All told, more than 1,000 officers now 
work directly on counterterrorism, while the 
remaining 37,000 are drilled constantly on 
how to respond to the type of chaos caused 
by terrorist incidents. 

But technological deficits still hold city 
agencies back. The 9/11 Commission famously 
criticized the city because Port Authority 
cops, who used a UHF radio system, and fire¬ 
fighters, who used weak radios that only 
other fire personnel carry, couldn't share 
information inside the towers. Though the 
police deny it was an issue that day, there's 
no question that emergency communications 
are far from perfect even now, seven years 
after the September 11 attacks. 

Proof can be found in the emergency- 
management trailer, which I visited while 
it was parked next to City Hall. Inside, the 
trailer is lined with PCs and video screens, 
but Henry Jackson, deputy commissioner 
of New York's Office of Emergency Manage¬ 
ment, has to wear three cell phones on his 
belt, each from a different carrier, while sev¬ 
eral brands of radio hang on the wall. “You 
never know what's going to work, what cov¬ 
erage you're going to have," he says. Even 
relatively minor catastrophes—like when 
Yankees pitcher Cory Lidle crashed his plane 
into an Eastside apartment building—have 
snarled commercial voice and data traffic. 

So the city is in the middle of a $500 mil¬ 
lion upgrade to create the NYCWiN (New 
York City Wireless Network), a speedy, 
3G-on-steroids private data network solely 


for government data—one that won't get 
swamped in emergency situations. 

Incident commanders could use it to pull 
images from surveillance choppers or data 
from license plate readers. Every ambu¬ 
lance and fire truck will be trackable on digi¬ 
tal maps. And LMSI video feeds could be 
pumped directly to mobile command cen¬ 
ters. Seventy percent of Manhattan should 
be online by this month. 

In the trailer, Jackson's assistants click 
through video feeds streaming over a ver¬ 
sion of the new network. We see the Brook¬ 
lyn Bridge, the Staten Island Ferry terminal, 
Canal Street. “Before, this was painfully 
slow," Jackson says. “Now, not so bad." 

THE PLAN TO PROTECT LOWER MAN- 

hattan sound promising—on paper, at least. 
Colgan says he's confident it will work— 
though he refuses to demonstrate any of 
the new gear. “There are many elements to 
the initiative that we're not going to discuss 
publicly," he says. But, as the experience 
in other cities shows, all this new technol¬ 
ogy, once assembled, may not function as 
advertised. 

In the summer of2005, not long after Tan¬ 
weer and his companions bombed the London 
Tube, the New York subway system signed a 
deal with defense contractor Lockheed Mar¬ 
tin to put in security cameras, motion sen¬ 
sors, perimeter sensors, and intelligent video. 
So far, only three out of 16 components are 
in place. The problem is wedging a modern 
security network into a 100-year-old system. 
Just getting the power and air-conditioning 
needed for the cameras' servers has been a 
nightmare; in many stations, there's literally 
no place to put the things. Plus, the ceilings 
in most of the subway stations are only 9 feet 
high, with columns every few yards. That 
makes it hard to get a good look at passen¬ 
gers. Add a sprawling bureaucracy—the Met¬ 
ropolitan Transportation Authority is really 
a combination of seven agencies—and costs 
are going to multiply. Not surprisingly, the 
security upgrades, which are not even part of 
the LMSI, are already 70 percent overbudget 
and 15 months behind schedule. 

Of course, the LMSI doesn't have to deal 
with the logistical nightmare of operating 
entirely underground. But it also doesn't 
have the advantage of operating in a con¬ 
fined, well-lit space like a bank or a casino— 
the only places where video intelligence has 
worked in the past. And no one has ever tried 


to create a system as big as the LMSI. Even 
police commissioner Kelly doesn't sound 
completely convinced. “We've got an eye 
toward prevention," he says. “I like cameras 
because they act as a deterrent." In other 
words, maybe the new video system doesn't 
even have to work as advertised in order to 
have the desired effect. Maybe the goal here 
is a kind of digital placebo effect: Just say 
that the cameras are all linked up. 

“The cameras become a great subject for 
conversation because they'll all be in public 
areas," Colgan says. “And quite frankly, we 
want people to see them." In London, ter¬ 
rorists were undeterred by a system they 
knew was passive and dumb, but in New York 
they may think twice if they believe they are 
going up against a smart network. 

“A big part of security is psychological 
warfare," says RAND specialist Brian Jenkins. 
A terrorist is going to successfully attack New 
York again. Everyone knows that. The point 
is to make sure it's not a knockout blow. And 
that means introducing a little fear into the 
mind of the attacker. “Look, a stick of dyna¬ 
mite in a briefcase—there's not a lot you can 
do. But that's not going to bring the financial 
district low," Jenkins says. “You've got to 
make the threshold for a successful attack 
as high as possible," he says. “Hound them. 
Make it hard for them to do their surveillance. 
Deter them as much as possible. Harden your 
sites so their attacks won't be as effective. 
And make it clear that if they haven't blown 
themselves up along the way, you're going to 
catch them. With that combination of mea¬ 
sures, that's about as good as it gets." 

FLYING AT 1,000 FEET, BRENDAN 

Galligan and I dart up Manhattan's West 
Side—over the docks, past midtown and 
Central Park. We soar over the Bronx and 
look down on Yankee Stadium. Then, at the 
northern end of the city, he spins the cam¬ 
era back to Brooklyn. On the screen, we can 
clearly see the radar ball at our heliport some 
25 miles away. “Awesome, right?" he says, 
smiling. From the air, when everything looks 
so calm, it's easy to forget all the times the 
city has been targeted—and how much work 
goes into keeping the peace. We circle back 
to Brooklyn, and the chopper lowers daintily 
onto the helipad at Dead Horse Bay. 

Contributing editor no ah shachtman 
(blog.wired.com/defense) writes about 
military robots on page 96. 
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CONTINUED FROM PAGE 141 

to watch over London's water supply, the 
same technology that lets Intel managers 
optimize the flow of millions of gallons 
through Fab 32. 

There are other datastreams as well. In 
much the way an MRI depicts the inner work¬ 
ings of the human body, Smith's co-op is 
using electromagnetic imaging to map the 
hidden hydrography beneath fields, showing 
where buried streambeds lurk to draw away 
precious irrigation water. Sensors dragged 
through canals can help spot seepage, and 
sensors embedded in soil can help tailor the 
irrigation to a particular crop. Eventually, all 
of this data will be monitored by the farm¬ 
ers themselves through a single Web site, 
providing a more precise picture of water 
use than growers have ever had. 

Not every farmer wants to risk being an 
early adopter. When Smith took over the 
company four years ago, some of the new 
systems were having problems. Gates didn't 
work, metering was off, and some crops were 
lost. Farmers were angry. Smith received 
death threats. "We're talking about peo¬ 
ple's livelihoods," he says. Still, Smith has 
faith in the co-op's network. "Nobody has 
ever integrated all these technologies into 
a single irrigation district. Coleambally is 
going to be the best in the world." 

But what about the inescapable facts of 
drought, climate change, overuse, and scar¬ 
city? Smith acknowledges that pain is inevi¬ 
table, and he envisions a fierce competition 
among the basin's farmers. Some farmers 
will be ruined. Some will cash out, avail¬ 
ing themselves of one of Australia's new¬ 
est innovations, an open market for water 
rights, where 1 megaliter (264,000 gallons) 
goes for $360. Those who survive will be 
the ones who use water most efficiently by 
planting less-thirsty crops and adopting 
better methods, and they'll have the mar¬ 
ket to themselves. "There are benefits to 
being the last man standing," Smith says. 


The flow of water through a swath of 
drought-stricken farmland is complicated. 
The hydrology of an entire continent is mind- 
boggling. A day's drive to the east, in the 
leafy, ironically drizzly capital city of Can¬ 
berra, I meet Stuart Minchin, a specialist in 
water information systems who works for 
the Commonwealth Scientific and Industrial 
Research Organisation. CSIRO's campus is 
spread across a lush, eucalyptus-covered 
hillside above the capital, and Minchin 
has invited me to see his baby, the Water 
Resources Observation Network. The cen¬ 
terpiece of the facility is a new $1 million 
computing and visualization center. I follow 
Minchin into a large, windowless space out¬ 
fitted like a cross between the set of The Situ¬ 
ation Room and the deck of a Star Destroyer. 
One wall is covered with several theater- 
size screens. A bank of computer monitors 
flashes graphics. 

"The problem with both water science and 
water policy is that there's a vast amount 
of data and no easy way to understand it," 
Minchin says. "We're thinking about how 
to create spatial understanding of water 
issues." I don a pair of 3-D glasses, and a huge 
map of Australia leaps off one of the screens, 
scattered with dozens of blue bar graphs that 
seem to reach out toward me. 

Information about reservoir levels in 
Murray-Darling used to be spread among 
40 Australian agencies. So WRON set up a 
Web robot to screen-scrape the data and dis¬ 
play it on a satellite map. A graphical slider 
tracks the levels by date. "It's a very power¬ 
ful way to show information," Minchin says. 
He imagines using a Google Street View- 
type technology to map an entire watershed, 
down to the last wilting gum tree. 

In an adjoining room, a huge bank of serv¬ 
ers whirs: The Intel processors, whose manu¬ 
facture is draining the Colorado River half 
a world away, are being harnessed to solve 
Australia's water crisis. "We've never known 
the answers to basic questions like how 
much water is in the entire basin," Minchin 
says. For more than a year, this supercom¬ 
puter has been crunching 40 terabytes of 
remote sensing data. When it's finished 
this year, the analysis will shed light on the 
way water moves through the region and 
the consequences of human exploitation. 
It could hold the secret to restoring the 
Murray-Darling basin to health. 

Minchin is confident that WRON will make 
a crucial difference to Australia's future— 


but he doesn't underestimate the challenge. 
"We'll never have a secure continent," he 
says. "But at least we can know what the lim¬ 
its are and try not to exceed them." 

On the other side of the Snowy Moun¬ 
tains, Hume Dam corrals the Murray River 
into one of the largest reservoirs in Aus¬ 
tralia. When construction was finished 
in 1936, Hume was among the world's 
greatest public-works projects. It can store 
400 trillion gallons and release them at will, 
providing a stable source of water to the 
farms and towns along the Murray River 
and securing Australia's economy for the 
foreseeable future. 

In the sweltering heat, I walk across the 
concrete expanse of the spillway, more than 
a mile from end to end. Far below, Lake Hume 
is not even a quarter full. 

In Peter Gleick's view, we have to move 
away from the "hard path," the massive civ¬ 
il-engineering projects and exploitation of 
untapped sources that defined the 20th cen¬ 
tury. Instead, we must turn to a "soft path," 
making the most efficient use of what we 
already have. Technology can help, and some 
new infrastructure will be necessary, Gleick 
believes. But the larger issue is conceptual: 
We must view efficiency itself as a source of 
water and tap this hidden wellspring. Ameri¬ 
cans already use 20 percent less water per 
capita than they did a generation ago. Gains 
in industrial use are even more impressive: A 
ton of US steel manufactured today requires 
just 2 percent of the water it did in the 1940s. 
Still, we are using more than we have. Can 
we change enough, and soon enough? "The 
whole point of peak water," Gleick says, "is 
that we have to fundamentally rethink who 
gets to use water for what." 

It's the first day of Australia's summer, 
the beginning of Lake Hume's annual draw¬ 
down. Measuring rods poke out of the earth 
high above the lake's surface. Reaching far 
up the valley, a forest of dead gum trees, 
drowned decades ago when the lake was 
filled, is reemerging. Black spires poke 
their skeletal branches skyward. It's an 
eerie sight. In the worst-case scenario. Lake 
Hume will contract to 1 percent capacity 
this summer. The bed of the Murray River 
will be all that remains. EQ 

matthew power (matthewpower 
.net@gmail.com) has written for Harper's, 
Men's Journal, and The New York Times. 
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on a computer and varying the speed dur¬ 
ing a single take. “You can go from 300 to 
1,000 and you don't even see the difference. 
It's all so slow,'' Morris says. 

The slow motion in Standard Operating 
Procedure is more richly detailed than the 
homemade effects in The Thin Blue Line, 
showing the viewer the slavering guard 
dogs as they appeared to the Iraqi pris¬ 
oners and illustrating in loving, color- 
saturated impasto the random humilia¬ 
tions to which the prisoners were subjected. 
The Abu Ghraib reenactments, the director 
makes a point of telling me, were all filmed 
on the same sound stage in Los Angeles that 
was used to shoot I Love Lucy. 

Morris credits Susan Sontag for being 
one of the few to notice that the Abu Ghraib 
photographs were not found artifacts of 
torture, as most Americans and the rest of 
the world believed, but scenes deliberately 
created for the camera by the guards them¬ 
selves. Without the presence of a camera, 
the most famous of the digitized moments 
from Abu Ghraib—the prisoner called Gil- 
ligan standing on a box, Lynndie England 
leading a naked detainee on a leash—would 
most likely never have taken place. 

Like all of Morris' best films, Standard 
Operating Procedure is a philosophical com¬ 
edy about an unexpected subject—a premed¬ 
itated assault on the viewer's expectations 
of what's true. The famous torture photo¬ 
graphs from Abu Ghraib are not photographs 
of inmates being tortured. They were delib¬ 
erately created by the guards, whose reasons 
for posing the pictures were complex, layered, 
weird, and in some unexpected cases even 
admirable. Morris reinterprets the infamous 
pictures as a kind of highly sexualized samiz¬ 
dat parody of the bizarre and even more ter¬ 
rifying reality inside and outside the prison's 
walls. He also suggests that some of the pho¬ 
tos were taken on purpose to expose abuses 


but wound up landing the photographers in 
jail. It is one of the outstanding hordes of Mor¬ 
ris' story that the photographs, which were 
seen by the world as documentary evidence 
of torture, were used as a way to distract 
attention from the brutal crimes that took 
place off-camera. While the low-ranking sol¬ 
diers caught in the staged pictures went to 
prison, the teams of professional Army and 
CIA interrogators who actually tortured and 
murdered prisoners inside Abu Ghraib were 
never identified or punished. 

Reenactments and even staged photos, 
Morris says, can best be understood as a 
kind of philosopher's tool that allows us to 
road test our own addled thinking about the 
world. “It's not as though ‘Errol Morris' takes 
this veridical picture of reality that would 
exist otherwise and sullies it with his damn 
slo-mo and his reenacted material and his 
use of actors and his construction of sets,'' 
he says. “We manage to survive in the world 
because we don't think about it carefully. 
Or scrutinize it. Otherwise, it would just be 
too horrific." 

The 230 photographs Morris examines 
so intensely in Standard Operating Proce¬ 
dure, which formed nearly the entire case 
against the soldiers who went to prison for 
the abuses, are merely a fraction of the many 
thousands of Abu Ghraib photographs. “Even 
I have thousands of Abu Ghraib photographs," 
Morris says enthusiastically, spreading his 
hands apart to indicate their extent. His point 
is that we live in a solid world, but our per¬ 
ception of it is flawed and partial: 

Q: But don't you think that we manage to 
keep up a coherent narrative of who we are 
and where we've been? 

A: No! We remember things selectively. 
We experience things selectively. We think 
about things selectively. We live in a kind 
of incomplete, patchwork-quilt universe. 

A bric-a-brac. Assembled in some higgledy- 
piggledy way. 

He pauses for a moment. A new link in the 
digressive chain is forming. Morris starts 
talking about a new idea with the excess 
energy and over-enthusiasm of the philoso¬ 
phy grad student who will sooner or later get 
an ashtray thrown at his head by a grumpy 
professor. (It happened to him at Prince¬ 
ton, he says.) 

“In 1974, this guy Brandon Carter came 
up with what he called the anthropic prin¬ 
ciple," Morris continues. “There was the 
thought that the reason the world looks the 


way it does is because we're in it, but that 
doesn't mean that in the areas we're not in, 
the world actually is the way it is here." 

We think about Abu Ghraib the way that 
we do because of a particular grouping of 
photographs. But the photographs that we 
have are in turn only a small sample of the 
larger universe of photographs taken in Abu 
Ghraib. “You know, someone hands you this 
pile of photographs, and they say, This is the 
world,'" Morris explains. “And you say, ‘Oh, 
thank you very much. I see. This is the world.' 
But you look no further! Abu Ghraib exists in 
part because of that phenomenon." 

Errol Morris is watching a videoclip on 
his iPhone in the lobby of the Mercer Hotel 
in Manhattan. The walls are painted white, 
and there are soft couches to sit on, soft light 
from standing lamps near the couches, and 
soft conversation. Only guests of the hotel 
are allowed to order food in the lobby, which 
is stuffed with creative types on expense 
accounts talking about Fashion Week. Mor¬ 
ris is in New York to direct a commercial. We 
are talking about the dessert menu and the 
Saddam-hanging video, which he references 
at the end of Standard Operating Procedure 
in a shot of a noose and a trapdoor opening 
in a scaffold. 

While Morris has avoided looking at online 
videos of jihadist beheadings, like the mur¬ 
ders of Nick Berg and Daniel Pearl, he watched 
the Saddam-hanging video immediately 
and repeatedly. As an advertisement for the 
US war effort, Morris says, the Saddam- 
hanging video was not particularly well 
scripted. Saddam looks like he is going to a 
premiere of LaBoheme. “He has his beautiful 
scarf, his tailored overcoat, and he's standing 
there really quite elegantly. I would even go so 
far as to say regally," Morris points out. “He's 
clearly angry, but completely composed." 

Meanwhile, on the platform with him are 
a lot of crazy-looking people, many wear¬ 
ing ski masks. “You know, the whole term 
ski mask is itself a joke," he says. “If you 
saw somebody—you're skiing in Vail, and 
you saw someone on the trail coming from 
behind you wearing a ski mask, you would 
go batshit. You'd try to call homeland secu¬ 
rity, the police. God help us! You know, it's 
someone skiing with a ski mask! It's a fuck¬ 
ing terrorist!" He's high on the energy of his 
riff. “No self-respecting skier would ever 
be caught dead with a ski mask. It would 
be risky. You'd get shot," he says, bringing 
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his voice back down to match the quiet con¬ 
versations of the white-walled room. “And 
what you see, for all intents and purposes, 
is a bunch of terrorists who are disorga¬ 
nized, confused, angry, screaming, vindic¬ 
tive. And you see this guy, you know, ready 
to go to the opera in the middle of it." 

Morris notes how amazing it is to be able 
to watch, on a phone, the video of the hang¬ 
ing of Saddam Hussein, filmed by someone on 
their phone, and to discover there an essential 
truth about a war whose only real purpose 
was to kill Saddam. “I know I like being able to 
access all kinds of strange information easily,” 
he says when I ask how the Web has changed 
him. He seems to have the kind of mind, after 
all, that might drown itself in too much data. 
In fact, he says, the happy randomness of 
online research has helped him to start writ¬ 
ing again for the first time since he left gradu¬ 
ate school. What he's doing with Zoom would 
be much more difficult, if not impossible, in 
the bad old days before Google. 

Still, Morris reminds me, iPhones and 
Google are useful but not sufficient tools for 
understanding reality. He recalls coming 
across what appeared to be an underlined 
word in a document shown in a book by Jean- 


Claude Pressac, a onetime Holocaust denier 
who published an extensive work on docu¬ 
ments related to the design and construction 
of the gas chambers at Auschwitz. Morris was 
researching his film Mr. Death. “You see the 
printed document in the book, and you can 
see that it's been underlined, and the under¬ 
line looks like someone really underlined it,'' 
he remembers. “And the word is vergasung- 
skeller. Gas chamber. OK? Now, I started to get 
curious. Was this underlined on the original? 
Or on a copy? When was it underlined? And 
why was it underlined? The Nazis were very 
careful about not using explicit references to 
the fact that they were gassing people.'' His 
hunch was that the emphatic underlining was 
intended to draw the original author's atten¬ 
tion to a mistake in the document. 

When he went to the building archive at 
Auschwitz, he got to see the original—which 
was in fact not the original but the original 
carbon copy that had been retained in the 
archive, the document itself having been sent 
to Berlin, where it was presumably destroyed. 
The underlining was in red pencil, which had 
bled through the carbon. At the top of the 
page, in the same red pencil, which was not 
visible in the black-and- white version repro¬ 


duced in Pressac's book, was a dated instruc¬ 
tion to the SS captain who authored the 
document, indicating that using the word ver- 
gasungskellerwas something he should never 
have done and he should be careful never to 
do again. By looking in the archive, rather 
than online, Morris found a rare, handwritten 
reminder that the Nazis consciously worked 
to eliminate from official documents all men¬ 
tion of what they were doing—this absence 
being one of the chief arguments used by 
the Holocaust deniers that Morris portrayed 
in Mr. Death. 

Reality is stubborn and troublesome 
and often un-Googleable. And Errol Morris 
wouldn't have it any other way. The principle 
of uncertainty that guides the filmmaker's 
investigations is also the source of the rich 
and irrepressible humor that runs through 
his work. Through our embrace of the life- 
giving habits of wonder and doubt, we may 
be lucky enough to discover that the joke is 
always and inevitably on us. D9 
///////////////^^^ 

david samuels (www.threeminute 
happiness.com) is the author of two new 
books: The Runner and Only Love Can 
Break Your Heart. 
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